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Special Thanks
The IAS Board of Directors and Staff wish to thank the
following organizations and individuals for contributions to the meeting :
Des Moines University
Master of Science in the Biomedical Science Program
Iowa Space Grant Consortium
Iowa Mathematics and Science Education Partnership
Jeffry Gray, Ph.D., Des Moines University
Donald Gurnett, Ph.D., University of Iowa
United States Geological Survey
Thank you to all who generously donated items
to the IJAS Silent Auction.
Local Planning Committee
Andrew Brittingham, Ph.D.
Michael Essmann, B.S.
Edward "Pat" Finnerty, Ph.D.
Matthew Henry, Ph.D .
Bryan Larsen, Ph.D .
Wayne Wilson, Ph.D.

The Iowa Academy of Science is established to further scientific research and its dissemination, education in the sciences, public understanding of science, and recognition of excellent in these endeavors. The Academy has been promoting science throughout Iowa since
its establishment in 1875.
Affiliated with the American Association for the Advancement of Science (AAAS), the National Science Teachers Association (NSTA), National Association of Biology Teachers
(NABT), the American Junior Academy of Sciences (AJAS), the Iowa Space Grant Consortium (ISGC), and the Iowa Mathematics and Science Coalition.
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On behalf of the faculty, staff and students of Des Moines University we welcome you to our beautiful campus. As a health sciences university we share
the same commitments as the Iowa Academy of Science: to further scientific
research, education, and the public understanding of science. We are honored to have you as our guests during the 121 st Annual Meeting of the Iowa
Academy of Science, and are thrilled to host such a distinguished group of
scientist and educators on our campus. We look forward to meeting the
large number of talented students in attendance. This year's meeting offers
something for everyone. Whether your interest is antibiotics, astronomy, evolution or animal welfare, you are sure to find something to excite you. We
hope you enjoy your visit to Iowa's capital city and find our campus to be the
perfect environment to visit with friends and colleagues, both old and new.

-Andrew Brittingham, Local Planning Committee Chair
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Program Summary
Friday-April, 17th
Time

Events
IJAS Registration

Registration Desk, Olsen Medical Education
Center (MEC)

Registration Desk Opens

Registration Desk, MEC

Breakfast

MEC

IJAS Competition

SEC 101

Round Table Discussion with Dr. Jay Labov: The
Role of the IAS in Science and Technology
Related Public Policy Decisions

MEC 104

7:30

8:00

8:0010:30

10:30

Break

General Session I-A Scientific Approach to
11 :00- Animal Welfare: What Can We Know About Ani11 :55
mal Wants and Needs?
Noon
-1:15
1:302:15

2:304:00

4:00
4:456:00
6:007:15

7:309:00
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Location

MEC 104

Award Luncheon
Presentation of IJAS Awards

MEC 104

IAS Business Meeting

SEC 115

IJAS Tour of DMU Surgery Labs and the Medical
Simulation Lab

Meet in the North Entrance of Ryan Hall

Symposia, See Symposia pages for selections

See Symposia pages for locations

Senior Academy Poster Set-up

Poster Room, SEC 101

Senior Poster Session Begins

Poster Room, SEC 101

Social Hour
Senior Poster Session Continues

Poster Room, SEC 101

President's Banquet

MEC 104

General Session II-Science, Evolution, and Creationism : The Critical Need for Science as a Liberal
Art in the 21st Century

Student Education Center Auditorium

Program Summary

Saturday-April 18th
Time

Events
Registration Desk Open

8:00

Breakfast
Section Meetings
See Section Meeting Schedules for details

Location
Registration Desk, Olsen Medical Education
Center (MEC)
See Section Meeting Schedules for details

8:2010:45

General Session Ill-Redefining Chimpanzees:
11:00- How Savanna Chimpanzees Inform Our
12:00
Understanding of Human Evolution

Noon
-1:15

1:155:00

Student Education Center Auditorium

Bidding for IJAS Auction ends at noon.

Registration Desk, MEC

ESTA Award Luncheon

MEC 104

Auction Items may be picked up from 1-3pm

Registration Desk, MEC

Section Meetings Continue

See Section Meeting Schedules for details

Tri-Beta Meeting (2:00-4:30)

SEC Auditorium

Afternoon Snack

MEC Atrium

Fieldtrips, See Field Trip pages for details

KEY:
MEC ... Olsen Medical Education Center
RH ...... Ryan Hall
SEC .... Student Education Center
AC ..... Academic Center

The Registration Desk will be open from 8:00am-noon and 1: 15-5:00pm on Friday and from 8:00am-noon and 1:00-3:30pm on Saturday.
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General Session One
A Scientific Approach to Animal Welfare: What Can We Know
About Animal Wants and Needs?
Suzanne Millman, Ph.D., Associate Professor of Animal Welfare; Veterinary
Diagnostic and Production Animal Medicine, and Biomedical Science
Departments, Iowa State University
Olsen Medical Education Center
Friday, 11 :00 a .m.
Animal welfare is of significant public interest, globally and within the
USA. Value-based judgments are intrinsic to animal welfare assessment,
according to the relative weighting of factors associated with animal performance, health, affective states and natural living. The concept of animal welfare is consistent with the scientific method, since questions are
open to deductive reasoning, formation of hypotheses and predictions,
as well as collection and analysis of empirical data. Multidisciplinary techniques used in the laboratory are helpful to understanding a whole animal response to particular situations, and are especially important in interpretation of data about affective states, such as pain, fear and contentment. Epidemiological techniques can be used to identify prevalence
and risk factors associated with particular animal welfare challenges in
field conditions. Scientific research is particularly necessary for developing and evaluating species-specific interventions that improve quality of
life for animals kept for companionship, food, entertainment and research.
Dr. Suzanne Millman joined the faculty of the Iowa State University College of Veterinary Medicine in February 2008, as
Associate Professor of Animal Welfare in the Veterinary Diagnostic and Production Animal Medicine and the Biomedical
Sciences departments. Dr. Millman leads an active research
program in food animal welfare, coordinates animal welfare
instruction within the DVM curriculum and provides expertise
in animal behaviour and welfare for producers, veterinarians
and the public. Prior to coming to ISU, Millman was faculty at
the Ontario Veterinary College in Guelph Canada for five
years, where she now holds an adjunct appointment. Millman's research interests include pain and sickness behaviour,
with particular interests in addressing the needs of compromised cattle and swine and practical solutions to address animal welfare in production environments. Millman serves as Section Editor (Farm animals) for the Journal of Applied Animal Welfare Science, on the American Society of Animal Science Bioethics Committee.
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General Session Two
Science, Evolution, and Creationism: The Critical Need for
Science as a Liberal Art in the 21st Century
Jay Labov, Ph.D., Senior Advisor for Education and Communication for the
National Academy of Sciences and the National Research Council
Student Education Center Auditorium
Friday, 8:00 p.m.
Jay Labov serves as a Senior Advisor for Education and Communication for
the National Academy of Sciences (NAS) and the National Research Council
(NRC). He has been the study director and responsible staff officer for ten
NRC reports that have focused on many aspects of STEM education including teacher education, advanced study for high school students, and evaluating and improving undergraduate education. He has served as Director of
the NRC's Standing Committees on Undergraduate Science Education, Science Education K-12, and the National Academies' Teacher Advisory Council, and Deputy Director for the NRC's Center for Education. He was the coPI for a grant from the NSF to offer workshops to grantees of the NSF's
Math/Science Partnership Initiative.
Dr. Labov also directed a committee of the NAS and the Institute of Medicine that authored Science/ Evolution and Creationism (2008) and continues to oversee efforts at the NAS to confront challenges to teaching of evolution in the nation's public schools. He oversees an effort of the National
Academies to work with disciplinary and professional societies and state and
regional academies of science on education issues.
Dr. Labov was a member of the faculty in the Department of Biology at Colby College (ME), serving as Chair
of the Division of Natural Sciences, Associate Chair of the Department of Biology. He taught courses in Introductory Biology, Mammalian Anatomy and Physiology, Animal Behavior, and Neurobiology. His research and
publications in the life sciences dealt with physiological and behavioral aspects of reproduction in mammals.
He was responsible for developing and overseeing a partnership program for Colby scientists and teachers in
four local school districts. He received a B.S. in Biology from the University of Miami and a M.S. in Zoology
and Ph.D. in Biological Sciences from the University of Rhode Island. He was awarded a Kellogg National Fellowship (1988-1990) and was elected as a Fellow in Education of the American Association for the Advancement of Science in 2005.
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General Session Three
Redefining Chimpanzees: How Savanna Chimpanzees Inform
our Understanding of Human Evolution
Jill Pruetz, Ph.D., Associate Professor, Department of Anthropology,
Iowa State University
Student Education Center Auditorium
Saturday, 77:OD a.m.
The Fongoli chimpanzees in Senegal exhibit unique behaviors related to the
extremely hot, dry and open habitat in which they live. From hunting with
tools, using caves as shelters and using water sources to cool off, the response of living apes to a savanna environment provides us with additional
clues as to how our own ancestors may have responded to similar environmental pressures. The Fongoli chimps are the first community of savanna
chimpanzees to be habituated to human presence.
Dr. Jill Pruetz is Associate Professor of Anthropology, specializing in Biological Anthropology. As a primatologist, Dr. Pruetz has studied the behavior of
non-human primates such as chimpanzees, spider monkeys, howling monkeys, tamarins, patas monkeys, and vervets in various locales. Countries in
which she has conducted fieldwork include Peru, Costa Rica, Nicaragua,
Kenya, and Senegal. Dr. Pruetz is especially interested in the influence of
ecology on primate and early human feeding, ranging, and social behavior.
She currently has a
research project in
southeastern Senegal which has been
funded by National Geographic Society and the National Science Foundation. The goal of this ongoing
project is study or conduct research on chimps in a
habitat similar to that of early hominids. Dr. Pruetz is
also involved in teaching and conservation in the
Neotropics. She is the co-founder of the non-profit
organization DANTA, which is affiliated with the El
Zota Biological Field Station in Costa Rica where she
taught field courses on primate behavior and ecology.
She has taught similar courses in Nicaragua, Panama,
and other locales in Costa Rica.
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Symposia
Symposium A-Iowa's Weather of 2008: Case Studies of Two
Catastrophic Events
Academic Center, Lecture I
The Parkersburg EFS Tornado and Damage Survey
Jeff Johnson, Warning Coordination Meteorologist, National Weather Service Forecast
Office,Johnston,IA

1

On May 25, 2008, a violent EFS tornado struck the communities of Parkersburg and New
Hartford, IA. Damage was considerable and nine people lost their lives in the devastating tornado. We will examine the meteorological aspects of the event and how the EFS
tornado rating was done. The operations of the National Weather Service, Des Moines,
IA will be reviewed from start to finish including a look at the internal service assessment completed after the event.

The Historic Iowa Floods of 2008--It can't be Worse than 1993, Can It?
Jeffrey Zogg, Senior Hydrologist, National Weather Service Forecast Office, Johnston, IA
Historic, record flooding affected Iowa last year. In some locations the flooding was
worse than the 1993 flood. This event presented various flood forecasting and communications issues. One big forecasting challenge was how to adequately quantify rainfall
due to its repeated nature. One major communication challenge was the inability or unwillingness of people to view the 2008 flood, before the crests occurred, as greater than
1993. A review of the 2008 flood along as well as some of the related forecasting and
communications issues will be presented.

What's in Your Floodwaters? Results from the Historic 2008 Flood
Dana Kolpin, Research Hydrologist, U.S. Geological Survey, Iowa City, IA
Historically, little attention has been given to water-quality aspects of floods. In particular,
little research has been conducted to determine the chemical concentrations of pharmaceuticals, personal-care products, and other emerging contaminants (ECs) during such extreme hydrologic conditions.
During the June 2008 historic flooding, about 70 river and stream samples were collected
in Iowa and Wisconsin and along the main stem of the Mississippi River from Clinton, Iowa
to near the Gulf of Mexico and analyzed for 101 (ECs). Where sufficient material was available a subset of these 101 ECs also were analyzed in the suspended sediment collected
during water filtration in the laboratory.
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Symposia
Symposium B-Antibiotics in Agriculture and Medicine
Academic Center, Lecture II
Antimicrobial Use in Public Health
Patricia Quinlisk, MD, MPH, Medical Director/State Epidemiologist, Iowa Department of
Public Health
Public health uses antibiotics differently than traditional medical systems. Rather than seeing
individual patients and providing individual curative treatment, public health practices population-based interventions and focuses on preventative treatment. Examples will be given on
large scale prophylactic treatment following exposure to diseases such as meningitis and tuberculosis, the preparations that have been made to use antibiotics after a biologic terrorist
attack, and a how public health ensures curative antibiotic treatment of those diseases that
are of public health significance.

Antimicrobial Resistance: The View from a Veterinary Microbiologist Perspective
Dr. Paul Plummer, Iowa State University, Department of Veterinary Diagnostic and Production Animal Medicine
Antimicrobial resistance has become a significant issue in the medical management of
both human and animal disease. The development of resistance to antimicrobial agents
is a complex physiologic process resulting from bacterial adaptation to stimuli present in
the extracellular environment. Due to inherent physiological differences between bacterial species this response is not always identical and can vary greatly between different
antibiotic/bacterial species interactions. This talk will utilize a couple of specific examples of bacterial response to antimicrobials that will demonstrate the complexity of this
interaction.

Antimicrobial Resistance at the Human Animal Interface
Dr. Jeffrey T. Gray, Des Moines University, Department of Microbiology and Immunology
The extensive use of antibiotics in humans, animals, and in some cases plants, has resulted
in establishment of a pool of antibiotic resistant genes in the environment. Research has
shown the transmission of bacterial pathogens, resistant organisms and genes from animals
through food, and water as well as direct transfer to humans. Universal pathogens provide
insight into how antimicrobial resistance develops and spreads throughout human and animal populations. His presentation will explore Salmonella, the cephalosporins and the CMY2
gene and discuss what we can learn from this group of multiple drug resistant pathogens.
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Symposia
Symposium C-2009-The International Year of Astronomy
Academic Center, Lecture Ill
Current and Future X-ray Observations of Supernova Remnants
Randall L. McEntaffer, Ph.D., Assistant Professor, Department of Physics and Astronomy,
University of Iowa
Dr. McEntaffer studies the evolution of supernova remnants and the influence on the local environment, X-ray variability of low mass X-ray binaries, and the origin of the hot
gas that pervades our local environment and give rise to the soft X-ray background. This
presentation will focus on an astronomical phenomenon known as a supernova remnant
(SNR) and in particular discuss Type II SNRs including examples of these in our galaxy.
Recent results from studies of the Cygnus Loop will be presented along with an overview
of future projects aimed at these objects.

Black Holes of All Sizes
Philip Kaaret, Ph.D., Professor of Physics and Astronomy, University of Iowa
Black holes are an essential piece of our current scientific description of the Universe. They come in two sizes: stellar-mass black holes, weighing about as much as a
star, and supermassive black holes, weighing as much as millions or billions of stars and
· found at the centers of galaxies. Learn about the physics of black holes and recent astronomical observations and the search for intermediate-mass black holes.

The Voyager 1 and 2 Mission into Interstellar Space
Donald A. Gurnett, Ph.D., J.A. Van Allen/Roy J. Carver Professor of Physics and
Astronomy, University of Iowa
Launched 31 years ago, the epic journey of Voyager I and 2 spacecraft continue into interstellar space. The objective of this phase of the mission is to reach the heliopause, the hypothesized boundary between the extended plasma envelope of the Sun and the interstellar medium. Voyager 1 is farther from the Sun than any other human-made object. Although neither spacecraft has yet reached the heliopause, they have recently passed
through the termination shock, where the supersonic solar wind flowing outward from the
Sun transitions to a subsonic flow. It now may be possible to reach the nose of the
heliopause and make direct measurements of the interstellar medium within the operational lifetime of the spacecraft.
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Special Events
Round Table Discussion: The Role of the IAS in Science and Technology Related
Public Policy Decisions

Jay Labov, Ph.D., Senior Advisor For Education and Communication for the
National Academy of Sciences and the National Research Council
Friday, 9:00 a.m.
Join Dr. Jay Labov from the National Academy of Sciences and the National Research Council in a round table discussion about how the IAS can become a more
effective advocate for science in Iowa. Well thought out public policy decisions
require sound scientific information. Help shape the role of the IAS as a source of
reliable scientific information vital for Iowa's future. This will be an opportunity to
interact with your colleagues and Dr. Labov and provide input to the Academy.

Tri-Beta at the IAS Annual Meeting
This year's Iowa Academy of Science Annual Meeting is being held in conjunction with the District
Tri Beta Meeting. Beta Beta Beta (Tri Beta) is a national honor society for outstanding students of
biology. Since its founding in 1922, more than 175,000 persons have been accepted into the lifetime membership, and more than 430 chapters have been established throughout the United States
and Puerto Rico. District 3 of the North Central Region has 25 chapters in Iowa, Minnesota, and
South Dakota. More information on Tri Beta is available on their website, http://www.tri-beta.org/.
Tri-Beta poster and oral presentations will take place throughout the IAS Annual Meeting. Abstracts
by Tri-Beta members are distinguished by the ~~~ symbol at the end of the title. A meeting/award
ceremony for Tri-Beta will take place in the Student Education Center Auditorium beginning at
2:00pm on Saturday.
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IJAS Award's Luncheon
2009 Awards
IJAS $500 Senior Scholarship
Two Iowa Delegates to the American Junior Academy of Sciences, 2010
Two Iowa Alternate Delegates to the AJAS, 2010
Most Promising Young Scientist Award

Recognition of all IJAS Members
Special thanks to Iowa Space Grant Consortium
and Iowa Math & Science Education Partnership

President's Banquet
Program
President Cherin Lee, presiding
Dinner
Introductions
President's Comments - Cherin Lee
Incoming President's Response - Lyn Countryman, President Elect
Craig Johnson, Executive Director

ESTA Award Luncheon
Excellence in Science Teaching Awards
2009 Awards
Life Science

Joshua Hanna, Muscatine High School, Muscatine
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IAS Annual Business
Meeting
Call Meeting to Order
Welcome
Approval of Agenda
Recognition of Deceased Members and Moment of Silence
Introduction of Board Members
Honor Past-President and Outgoing Board Members
Announcement of Election Results
Executive Director Report
Old Business
New Business - Discussion Topics
a) Financial status and fund raising
b) Increasing Academy members' involvement and Academy visibility
c) How to increase the functionality of the committees.
Adjournment

Necrology
April 2008 - March 2009

Dr. Samuel Keith Adams, ISU - June 14, 2008
Charles Winegarden - VET - October 16, 2008
Daniel Ring - November 24, 2008
Calvin Leverson - June 22, 2007 (notified in Dec. 2008)
Albert Tinderholt - January 2007 (notified in Dec. 2008)
Dr. Gaylord Shaw, Graceland University - December 14, 2008
Dr. Paul Waite, April 28, 2008
Dr. George Marzeck - 2006 (notified in 2009)
Dr. Thomas "Ed" Rogers - January 3, 2009
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IAS Volunteers
Board of Directors
President: Cherin Lee
President Elect: Lyn Countryman
Past-President: Erica Larson
Executive Director: Craig Johnson
Directors: Richard Hall, Jim Walters, Gary
Donnermeyer, Dennis Schlicht, Peter
Vanderlinden, Robert Dunbar and Todd
Tracy
Anthropology
Chair : Mark Anderson
Vice Chair: Sarah Horgen
Cellular, Molecular & Microbiology
Chair: James Eliason
Vice Chair: Alesia Hruska-Hageman
Chemistry
Chair: James Shriver
Vice Chair: David Dozark
Community College Biologists
Chair: Gary Phillips
Ecology & Conservation
Chair: Johanna Foster
Vice Chair: Peter Vanderlinden
Engineering
Chair: Albert Ratner
Vice Chair: Thomas Rudolphi
Environmental Science & Health
Chair: Anita Johnson
Vice Chair: Tara Smith
Geology
Chair: Jim Walters
Vice Chair: Chad Heinzel
Iowa Science Teaching
Chair: Morgan Masters
Vice Chair: DeAnna Tibben
Treasurer : Jeanne Rogis
Secretary: Kathy Lockhard
Organismal Biology
Chair: Wendy Olson
Vice Chair: Loren Stephens
Physics, Atmospheric & Space Sciences

Committees on Committees & Elections
Lyn Countryman, Sherman Lundy, Jody Stone, Brian Nelsen, Paul
Mayes, Steve Main, Gale Vermuelen
Conservation & Preserves Committee
Dave McCullough, Paul Weihe, Gary Phillips, Doug Robinson, Neil
Bernstein, Terry VanDeWalle
Finance
Paul Rider, AR . Philip, Cliff Chancey, Marc Albertsen, Pat Finnerty,
Jim Pease
Iowa Science Foundation Committee
Lynne Campbell, Jean Gerrath, Steve Dinsmore, Carol Schutte,
Samina Akbar, Lyn Countryman
Membership
Gary Fulton, Mary Lestina, Tammie Atchison, Teri Foster, Matt
McAndrew, Phyllis Anderson
Recognition and Awards Committee
Johanna Kruckeberg, Donald Beitz, Karen Wignall, Rick Lampe,
Deb Lewis, Paul Mayes
Societal Issues Committee
Patrick Gilliart, Sara Tolsma, Brian Lenzmeier, Debra Stork, Paul
Bartelt, Jim Colbert
Student Programs Committee
Kelen Panec, Carol Boyce, Mark Anderson, Cassie Cozine,
Michaela Rich, Latricia Hylton
Myrle Burk Scholarship Committee
Neil Bernstein, Lyn Countryman, Dennis Schlicht

???
Physiology & Health Sciences
Chair: Mark Chapleau
Vice Chair: Ron Torry
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Iowa Junior
Academy of Science
The Iowa Academy of Science established the Iowa Junior Academy of Science in 1932 with the goal of encouraging schools to develop science clubs
and other special science programs.
Since that time, IJAS has continually
provided middle and high school students with resources and opportunities
promoting student research. The Iowa
Junior Academy of Science Annual
Meeting Competition is a long standing
tradition. Participants bring a standalone scientific poster of their project
and present a 10 minute oral presentation. Middle and High School students
who have been awarded a Starr Student Research Grant and/or won top
honors at Iowa's state and regional
science fairs are invited to participate in
the competition.
Seniors compete for one of two $500
college scholarships. Two 9th-11th graders are selected
to represent Iowa at the American Junior Academy of Science/ American Association for the Advancement of Sci-

ence National Conference. IAS covers
the cost of the trip and registration to
these meetings. Middle school students
compete for the Most Promising You ng
Scientist award, which is a certificate
and an IJAS T-shirt.
All of these
awards are made possible through support from the Iowa Space Grant Consortium, the Iowa Science Teacher's
Section of IAS, the IJAS Annual Meeting
Auction, and board allocated funds.
The Iowa Space Grant Consortium has
awarded IJAS $6000 for this years competition with the stipulation that IAS
must raise an additional $6000 or more
to add to an IJAS Endowment fund.
Your purchases at the IJAS Auction are
a part of that match.

The IJAS Posters will be displayed
on Friday from 8:00 am to 1:15
pm. The oral presentations will be
from 8:30 am-10:30 am. Both sessions are open to
all Annual Meeting Participants.

2008-09 Starr Student Research Grant
Awardees

2009 National Youth Science Camp

IAS Member Frank Starr established the Starr Student Research Grants. JJAS Member students participate in a grant
proposal process in order to receive funding to support their
individual science fair research. Starr Student Research
Grants assist students in gaining access to items not normally
available in their science classrooms and provide students
with feedback on their research plan by IAS members before
they take the project to a Science Fair. This year's awardees
are:

Delegates:
Adam Koch
Katherine Tjeerdsma

Bailie Bryant
Dalton Bryant
Alex Krehbiel
Lynnely Parker
Lauren Parrish

Molly Parrish
Brice Plein
Kira Savage
Emma Schau
Logan Taylor

Iowa Delegates & Alternates
to 2009 AmJAS
Shelby Sieren
Alyssa Bailey
16

Ryan Brasser
Arthur Chou

Alternates:
Raeann Shimak
Samuel Lampe
Samantha Banser
Skyler Scott

Special thanks to the Iowa Space Grant Consortium and
the Iowa Math and Science Education Partnership for
sponsoring IJAS in 2008-2009.

Iowa

•

Field Trips
Geology of the Saylorville Spillway: After the Floods of 2008
Sponsored by the Geological Society of Iowa

Meet at 1:00 p.m. in the parking lot behind the SEC Building.
Cost: Free
The Geological Society of Iowa Spring Field trip will examine the "Geology of
the Saylorville Spillway: After the Floods of 2008". The field trip will be conducted on the afternoon of Saturday, April 18, 2008. As usual the field trip
will be associated with the Annual Meeting of the Iowa Academy of Science
which is meeting at Des Moines University this year. People in the Des Moines
area or at the Academy Meeting can meet at the parking area behind the Student Education Center Building, 3200 Grand Avenue in Des Moines (see maps
1 and 2) at 1 :00 pm and we will caravan to the Saylorville emergency spillway. Others may meet us directly at the Saylorville emergency spillway overlook parking area (see maps 3 and 4) at 1:30 pm. Since the floods of 2008
washed out the roadway across the spillway, it will be necessary to access
the parking area from the east, crossing over the dam.
The Corps of Engineers are being very gracious in granting us access to this normally restricted area. But they do have
several safety requirements that must be met in order to allow you access into the gorge. Anyone without the re-

quired protection will not be allowed into the gorge: hard hats (we will have some to loan you if you don't
have one), long pants, gloves, shoes with ankle support (boots).

Des Moines University Medical Simulation Lab Tours
Friday, IJAS Only, 7:30 p.m.
Saturday, 7:30, 2:30, 3:30 p.m.
Must have Pre-Registered for four.
Simulation of medical practices in healthcare education is a rapidly growing tool for educating the healthcare provided of
tomorrow. This integrative, team based approach to teaching takes advantage of a simulated clinical environment. This
environment appears, sounds, smells, and feels like an actual clinical setting. During a simulation, participants will encounter local personnel that might be expected in a typical clinical situation such as nurses, physicians, family members,
and patients. However, the actual patients of the Iowa Simulation Center are sophisticated computer mannequins.
These patient mannequins are reasonable anatomically correct and allow for the simulation of functional airways; normal
and abnormal respiratory, bowel, and cardiovascular sounds; and the monitoring of vital signs. Each patient has a
name, age, medical and social history. In addition each patient has a unique personality. All patients have a voice and
are able to converse with the medial team or other participants. This technologically advanced medical teaching tool
enables educators to incorporate all aspects of medical education which includes basic scientific disciplines, such as
physiology and biochemistry; ethical and legal issues; patient safety; and clinical skills.
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Senior Poster Program
Friday 4:30-6:00
Anthropology Section
1. IOWA PROJECTILE POINTS: A TRAVELING DISPLAY
Mark L. Anderson and Sarah E. Horgen

Cellular, Molecular & Microbiology Section
11. VERIFICATION OF CLOMELEON INSERTION IN PPD30_69 AND GENERATION OF TRANSGENIC CAENORHABDms
ELEGANS BY PLASMID MICROINJECTION
Alex Abel, Alyssa Hudnall, Jennifer Davis and Elizabeth Ahrendsen

12. ISOLATION OF YEAST GENES THAT SUPPRESS THE CHROMOSOME LOSS DEFECT OF YSM'S 22✓ 77, 83, AND 84
Chelsea Carter, Allen Christie, Matthew Dicken, Holly Helget, Davy Hong, Yun Kim, Stefan Mazurek, Whitney Michaels,
Lahn Nguyen, Whitney Peterson, Kendra Swehla, Jill Swenson, Maggie Thomas, Clare Tolliver, Nicole Wilt and Heidi
Sleister

13. THE EXPRESSION OF ENDOTHELIN-CONVERTING ENZYME-! ISOFORMS IN MURINE CELLS: IDENTIFICATION OF A
NOVEL SPLICE VARIANT
Kashmira Chawla, Jeffrey Divino and Andrew Brittingham

14. EXAMINATION OF THE BIOLOGICAL MECHANISM FOR THE ANTIOXIDANT PROPERTIES OF PROLINE IN SACCHAROMYCES CEREVISIAE
Andrew Demers and Brian A. Lenzmeier

15. IDENTIFICATION OF NEURONAL PROTEINS TARGETED BY THE HERPESVIRUS PROTEIN G-E
Jennifer Flint, Benjamin Lancaster, Katelyn Nehring and Brian A. Lenzmeier

16. INTRACELLULAR LOCALIZATION OF THE NOVEL POLYGLUTAMINE PROTEIN KIAA1946 131313
Daniel L. Haus and Geoffrey M. Goellner
17. ANTIBIOTIC RESISTANCE PATTERNS IN ENVIRONMENTAL SAMPLES AND THE INTESTINAL BACTERIA FROM THREE
HORSES FROM A FARM IN NORTHWEST IOWA
Aubrey Hauswirth and Brian A. Lenzmeier

18. PICK! (PROTEIN INTERACTING WITH C-KINASE 1) INTERACTS WITH LUMEN RECRUITMENT FACTOR (LRF) AND
DIGEORGE CRITICAL REGION 6 (DGCR6) IN THE YEAST TWO-HYBRID ASSAY
Alesia Hruska-Hageman, Elizabeth Shultz and Ashlee Pingel

19. THE POTENTIAL FOR SEX DETERMINATION VIA PCR AS A MEANS TO CONTROL THE EASTERN REDCEDAR
(JUNIPERUS VIRGIN/ANA)
Jackie Knibbe, Elizabeth Truesdell and Todd Tracy

20. THE EFFECTS OF VITAMIN C AND ECHINACEA ON ANTIBODY PRODUCTION BY MURINE B CELLS
Megan Kruckenberg, Brian A. Lenzmeier and Cassy Cozine

21. INTERMEDIATES OF THE MEVALONATE PATHWAY CAN REVERSE THE STATIN-MEDIATED INHIBITION OF YT-INDY
LEUKEMIA CELL FUNCTIONS
Timothy Steele, Ryan Dornbier, Alex Iannone and Deb Potym-Torbert
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Senior Poster Program
Friday 4:30-6:00
Cellular, Molecular & Microbiology Section (continued)
22. DETERMINATION OF TRANSGENE INSERTION IN GENffiCALLY ALTERED MICE~~~
Jamie Lynn Totman and Marilyn C. Hart
23 . ANTIBIOTIC RESISTANCE IN STAPHYLOCOCCUS EPIDERMIDISUPON SERIAL EXPOSURE TO ANTIBIOTICS
Jessica Warneke, Ally Eymann and Brian A. Lenzmeier
24. CONTROLLING THE GROWTH OF BACTERIA IN ATHLmc TRAINING FACILITIES
Jessica Weismann and Brian A. Lenzmeier
25. THE SUBCELLULAR LOCALIZATION OF YEAST GLYCOGEN SYNTHASE IS DEPENDENT UPON GLYCOGEN CONTENT
Wayne A. Wilson, Michael P. Boyer and Michael Burke

Chemistry Section
33. MEASURING THE STABILITY OF CARBOCATIONS VIA A CHEMICAL AND COMPUTATIONAL APPROACH~~~
Aliza Erickson, Mary Vanzee, Nicola L. Pohl, Corbin J. Zea and Laura Salazar
34. STUDY OF OCTADECANETHIOL SELF-ASSEMBLED MONOLAYERS ON GALLIUM ARSENIDE
Zane C. Gernhart, Keith D. Foreman and Timothy T. Ehler

Ecology & Conservation Section
36. OSTRACOD ECTOPARASITE IN TWO NORTHWESTERN IOWA FENS
Joshua Abel, Brooklyn Krings, Joseph Vandyke and Richard Lampe
37. AN INVESTIGATION INTO THE EFFECTS OF 17-ALPHA ETHINYLESTRADIOL ON FATHEAD MINNOWS~~~
Zachary Barnes, Tony Flatness, Heather Patterson and Johanna Foster
38. THE ALLELOPATHIC PROPERTIES OF FRUIT AND LEAF EXTRACTS OF THE INVASIVE EUROPEAN BUCKTHORN
(RHAMNUS CATHARTICA) AND WHITE MULBERRY (MORUS ALBA)
Erica Boyd, Todd Tracy, Jenna Noble, Erin Brogan, Jacob Gaster and Heidi Doty
39. EFFECTS OF EASTERN REDCEDAR AND ITS REMOVAL ON INVERTEBRATE ABUNDANCE AND RICHNESS IN TWO
RELICT PRAIRIES
Erin Brogan, Jacob Gaster, Jenna Noble, Heidi Doty, Erica Boyd and Todd Tracy
40. DEEP LEARNING: THE IMPACT OF SKUNK RIVER NAVY EXPERIENCE ON AffiTUDES TOWARD, AND UNDERSTANDING OF, IOWA'S STREAMS
James T. Colbert, James D. Holtz, Benjamin C. Herman and Joanne K. Olson
41. STREAM BANK STABILIZATION IN A SMALL URBAN STREAM CORRIDOR
Kellie Evers
42. AVIAN TRENDS WITHIN NEAL SMITH NATIONAL WILDLIFE REFUGE AS COMPARED TO THE LARGER LANDSCAPE
FROM 1994-2007
Tyler M. Harms, Brian F. M. Olechnowski and Diane M. Debinski
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Senior Poster Program
Friday 4:30-6:00
Ecology & Conservation Section (continued)
43. THE EFFECTS OF PLANTING METHODS AND GRANIVORY ON SEEDLING EMERGENCE AND ESTABLISHMENT IN A
TALLGRASS PRAIRIE RECONSTRUCTION
Justin V. Huisman, Daryl D. Smith and Dave W. Williams
44. WETLAND SEED BANKS AND FRESHWATER BIOREMEDIATION
Kathy Leonard

----WITHDRAWN---46. ASSESSING EFFECTS OF FIRE AND GRAZING ON PRAIRIE INSECT BIODIVERSITY
Michael Rausch, Diane M. Debinski, Laura Merrick, Ray Moranz, Dave Engle, Ryan Harr and Jim Miller
47. COMPARISON OF SMALL MAMMAL POPULATION CHARACTERISTICS IN ADJACENT WOODLANDS AND PRAIRIES OF
MT. TALBOT PRESERVE IN PLYMOUTH CO., IOWA
James C. Stroh, Brett Miner, Justin Flammang, Thomas Butzke and Patrick Dempsey
48. RECOLONIZATION OF A TALL GRASS PRAIRIE BY SMALL TERRESTRIAL MAMMALS AFTER A SPRING BURN IN MT.
TALBOT STATE PRESERVE IN WESTERN IOWA
James C. Stroh, Brett Miner, Justin Flammang, Adam Mathers and Ryan Oetken

Engineering Section
66. CHEMICAL MECHANICAL PAIRED GRINDING: A DEFECT DETERRENT POLISHING TECHNOLOGY
David Asplund, Ann Klein, Pavan Karra and Abhijit Chandra
67. DESIGN OF COATED SPHERES FOR NEGATIVE REFRACTIVE INDEX IN A META-FILM AT MICROWAVE FREQUENCIES
K. N. Lindley, J. Liu and N. Bowler

Environmental Science & Health Section
76. PHYLOGENETIC DIVERSITY OF LACTIC ACID BACTERIA IN CORN SILAGE AS DETERMINED BY 16S RRNA GENE SEQUENCE ANALYSIS
Julie Champoux and Azeem Ahmad
77. INVESTIGATION OF THE SOURCE AND TRANSFORMATION OF NITRATE IN THE WAVERLY QUADRANGLE USING
DUAL STABLE ISOTOPES
Amanda Clarkson, Chad Heinzel, Drew Kreman and Adam Campbell
78. PREVALENCE OF STAPHYLOCOCCUS AUREUS AND METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS(MRSA)
ON RETAIL MEAT IN IOWA
Blake M. Hanson, Abby L. Harper, Raymond P. Scheibe!, Lisa K. Roberts and Tara C. Smith
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Senior Poster Program
Friday 4:30-6:00
Environmental Science & Health Section (continued)
79. SWINE WORKERS: AN EMERGING RISK GROUP FOR COMMUNITY-ASSOCIATED METHICILLIN-RESISTANT STAPHY-

LOCOCCUS AUREUS(MRSA)
Abby L. Harper, Michael J. Male, Raymond P. Scheibe!, Blake Hanson and Tara C. Smith
80. WHATS IN OUR WATER? A COMPARATIVE LOOK AT WELL WATER NITRATE LEVELS AND THE IOWA COUNTY
PREVALENCE OF DIABETES
Heather M. Hix and Melinda A. Coogan
81. CHARACTERIZATION OF VANCOMYCIN RESISTANCE IN ENTEROCOCCJISOLATED FROM THE RACCOON RIVER
(IOWA) WATERSHED
Bryan Larsen, Michahel Essmann, Simon Geletta, Barbara Duff, Anshul Dutta and Michelle Evans

Geology Section
87. SINKHOLE SOIL PARTICLE SIZE AND SPATIAL CHARACTERISTICS IN A KARST LANDSCAPE: WAVERLY, IOWA
Adam Campbell
88. INSOLATION, ENSO, AND SOLAR CONTROLS ON NORTHERN AUSTRALIA MOISTURE
Rebecca Ellerbroek and Rhawn Denniston
89. UN-DEGRADED FARM CHEMICALS AND HEAVY METALS IN THE SEDIMENTS OF SILVER LAKE, IOWA
Matthew J. Even, Mohammad Z. Iqbal and Kenneth J. De Nault
90. NEW AGE CONSTRAINTS ON A STALAGMITE PALEOCLIMATE RECORD FROM WESTERN AUSTRALIA
Emily Krauter and Rhawn Denniston
91. SURFICIAL GEOLOGY OF THE WAVERLY QUADRANGLE, BREMER COUNTY IOWA
Drew Kreman, Chad Heinzel and Amanda Clarkson

Iowa Science Teaching Section
98. OMIG-LOL! (O' my Iowa Geology-Loving Outdoor Learning!)
Chad Heinzel, John Dunkhase and James Walters
99. STRATEGIES TO ENHANCE STUDENT ENGAGEMENT IN INTRODUCTION TO GEOLOGY
Chad Heinzel, Cherin Lee and James Walters

Organismal Biology Section
101. THE STUDY OF SEXUAL DIMORPHISM AND REPRODUCTIVE ISOLATION IN STRAUZIA LONGIPENNIS r,r,r,
Laura Blythe, Ian McNish and Marty Condon
102. SOUTHERN FLYING SQUIRRELS: A LOOK AT FOREST ECOLOGY ALONG THE MISSISSIPPI RIVER IN EASTERN
IOWA
Frances A. Eggers and Gerald L. Zuercher
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Senior Poster Program
Friday 4:30-6:00
Organismal Biology Section (continued)
103. MISSISSIPPI RIVER TURTLE CAPTURE/RECAPTURE SUCCESS: EFFECTS OF TRAP ORIENTATION AND LOCATION
S. Andrew Satterlee and Gerald L. Zuercher
104. TEMPERATURE EFFECTS ON PAINTED AND SNAPPING TURTLES
Anthony Siegle and Sonia Morrone

Physiology & Health Sciences Section
108. PLACEMENT OF THE RECORDING EMG ELECTRODE INFLUENCES THE MEASUREMENT OF SOLEUS H-REFLEX
Preeti Deshpande, Leslie Foley, Jenilee Foster, Andrea Kroese, carmen Travis and Doug Giles
109. THE EFFECTS OF POSmVE AND NEGATIVE MOTIVATION ON POWER OUTPUT AND FATIGUE
Christopher Dirkx and Matthew Nicholson
110. EFFECTS OF VAGUS NERVE STIMULATION (VNS) ON THE THRESHOLD AND INCIDENCE OF ACONmNE-INDUCED
CARDIAC ARRHYTHMIAS IN THE ANESTHmZED RA-ri3~~
Rachel M. Firkins, Pooja N. Patel, Katie Welliver and Julia A. Moffitt
111. DRIED ECHINACEA SEEDHEADS MAY BE MORE POTENT IMMUNOSTIMULATORS THAN DRIED ECHINACEA LEAVES
Griffin B. Hoffmann and David S. Senchina
112. IMMUNOSTIMULATORY PROPERTIES OF ECHINACEA LAEVIGATA EXTRACTS MAY VARY BY PLANT ORGAN
Bradley K. Laflen, Nisarg B. Shah and David S. Senchina
113. THE PSYCHOLOGICAL AND PHYSIOLOGICAL BENEFITS OF EXERCISE FOR ADOLESCENT CHILDREN
Tashi D. Langton
114. PERIPHERAL BLOOD MONONUCLEAR CELL CYTOKINE AND PROLIFERATIVE RESPONSE TO IN VITRO ECHINACEA
STIMULATION IN MALE COLLEGE WRESTLERS AND SOCCER PLAYERS DURING PRESEASON PRACTICE
Nisarg B. Shah, Danielle M. Doty and David S. Senchina
115. FEDERALLY-ENDANGERED ECHINACEA LAEVIGATA MAY HAVE IMMUNOMODULATORY PROPERTIES MOST SIMILAR TO ECHINACEA PALLIDA
Jennifer H. Strauch, Breanna R. Dumke and David S. Senchina
116. USE OF MUSCLE CO-ACTIVATION AS A PAIN REDUCTION MECHANISM IN PATIENTS WITH TERMINAL OSTEOARTHRITIS DURING GAIT
Vassilios Vardaxis, Dane Hansen, Becca Meier and Craig Mahoney
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Section Meeting Programs
Anthropology Section Meeting
DMU Academic Center, Lecture Hall Ill
8:20am-2:35pm
8:20

2. TRYING TO GET A BETTER FIX: TEN YEARS OF GPS AT THE OSA
Mark L. Anderson

8:40

3. GEOGRAPHIC INFORMATION SYSTEM ANALYSIS OF ARCHAEOLOGICAL SITES IN AN AVOCATIONAL ARCHAEOLOGIST'S COLLECTION
Michael J. Perry

9:00

4. THE LIFE CYCLE OF AN ARCHAEOLOGICAL SITE IN CULTURAL RESOURCE MANAGEMENT
Angela Collins

9:20

Break

9:40

5. NORTH AMERICAN ARCHAEOLOGY AND ANTHROPOLOGY COLLECTIONS AT THE UNIVERSITY OF IOWA
MUSEUM OF NATURAL HISTORY
Sarah E. Horgen

10:00

6. AMISH CULTURE AND THE BIOMEDICAL MODEL
Marie Brault

10:20

Section Business Meeting

1:15

7. WHY APES POINT
Janni Pedersen, Par Segerdahl and William M. Fields

1:35

8. DOES EARLY CARE AFFECT JOINT ATTENTION IN GREAT APES?
Caisie A. Pitman and Robert W. Shumaker

1:55

9. A COMPARATIVE ANALYSIS OF LIST LEARNING BY ORANGUTANS AND A HUMAN CHILD
Karyl B. Swartz

2:15

10. TUBE TASK: UNDERSTANDING BY ORANGUTANS (PONGO SPP.) OF TOOL PROPERTIES
Kristina R. Walkup and Robert W. Shumaker
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Section Meeting Programs
Cellular, Molecular & Microbiology Section Meeting
Student Educ ation Center, Room 11 5
8:20am- l :55pm
8:20

26. ASSAYING OF LYSOZYME INHIBITOR FROM EGG-WHITES131313
Melanie Tyler and Debra Martin

8:40

27. DETERMINATION OF GENETIC RELATIONSHIP BETWEEN FEMALE PHELLODENDRON AMURENSEIN SAINT
MARY'S PARK AND OFFSPRING PHELLODENDRON AMURENSEFOUND NEARBY131313
Maria Borgenson and Debra Martin

9:00

28. DIFFERENTIAL EFFECTS OF STATINS ON MYELOID CELL PROLIFERATION
Ryan Laughlin, Jennifer Giles and Matthew Henry

9:20

Break

9:40

29. FLUVASTATIN, AT LOW DOSES, ENHANCES THE ANTIFUNGAL ACTIVITY OF FLUCONAZOLE
Seli Dzogbeta, Mike Boyer and Martin Schmidt

10:00

30. SODIUM CHOLEATE EFFECTS ON CANDIDA ALB/CANS GROWTH, VIRULENCE FACTOR EXPRESSION AND
STRESS RESPONSES
Bao Vu, Michael Essmann and Bryan Larsen

10:20

Section Business Meeting

1:15

31. THE MODE AND EXTENT OF DNA REPLICATION DURING ENDOMITOSIS I N NODULES OF LEGUMINOUS
PLANTS 131313
Lori Brunner and Richard Kowles

1:35

32. PURIFICATION OF ISOFORM SPECIFIC ACTIN CAPPING PROTEIN ANTIBODIES AND IMMUNOFLUORESCENT STUDIESl31313
Jenna Kastenschmidt

Chemistry Section Meeting
DMU Acad emic Center, Room 28 l
9:40am- l 0:20am
9:40

35. AN ITERATIVE STRATEGY FOR THE SYNTHESIS OF OLIGIO-OXOFURANS
Rebekah R. Shippy and James A. Shriver

10:00

Section Business Meeting

Community College Biologists Section Meeting
Student Educatio n Center, Room l 08
, l :l5pm-5:00pm
1:15
Section Business Meeting
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Section Meeting Programs
Ecology & Conservation Section Meeting
DMU Academic Center, Lecture Hall I & Room 220
8:20am-4 :35pm
Lecture Hall I
8:20

49. BIOMASS, MINERAL CONTENT AND WINTER PHENOLOGY OF NINE TALLGRASS PRAIRIE FORBS
Jennifer N. Wahl, David W. Williams and Daryl D. Smith

8:40

50. THE EFFECTS OF MYCORRHIZAL INOCULANT AND MICRONUTRIENT SEED TREATMENT ON EARLY ESTABLISHMENT OF A TALLGRASS PRAIRIE RECONSTRUCTION
Christopher L. Barber, Daryl D. Smith and David W. Williams

9:00

51. THE RELATIONSHIP BETWEEN NATIVE PRAIRIE PATCH SIZE AND DIVERSITY AND ABUNDANCE OF SMALL
TERRESTRIAL MAMMALS IN MT. TALBOT STATE PRESERVE AND STONE STATE PARK OF WESTERN IOWA
James C. Stroh

9:20

Break

9:40

52. HYDROLOGIC CHANGES IN IOWA BASINS: IMPLICATIONS FOR STREAM AND WATERSHED RESTORATION
TO CONSERVE AQUATIC BIODIVERSITY
Kristen Blann and Jennifer Filipiak

10:00

53. RESPONSE OF AMPHIBIANS TO RESTORED WETLANDS ON AN AGRICULTURAL LANDSCAPE
Amanda Burow, Amy Geffre, Robert W. Klaver, Kimberly A. Murphy and Paul E. Bartelt

10:20

Section Business Meeting

1:35

54. THE EFFECTS OF VARYING SEEDING RATES OF BOUTELOUA CUR7IPENDULA AND MOWING ON NATIVE
PLANT ESTABLISHMENT IN A NEW PRAIRIE RECONSTRUCTION
Ryan L. Welch, Daryl D. Smith and David W. Williams

1:55

55. GENmC RELATIONSHIPS OF BOBCATS IN IOWA AND SURROUNDING MIDWESTERN STATES15F
Dawn M. Reding, Anne Bronikowski, Todd Gosselink and William R. Clark

2:15

56. ARCHIVE OF IOWA SMALL MAMMAL METADATA
John Bowles, Richard Lampe and David Dobson

2:35

Break

2:55

61. BUTTERFLIES AS INDICATORS OF SUCCESS IN WETLAND MITIGATION SITES
Dennis Schlicht and Frank Olsen

3:15

62. AMPHIBIAN AND REPTILE USE OF MITIGATION WETLANDS IN A PREDOMINATELY AGRICULTURAL LANDSCAPE
Jeff Parmelee, Neil Bernstein, David McCullough, Terry VanDeWalle and Wendy VanDeWalle

3:35

63. MAMMALIAN UTILIZATION OF COMPENSATORY WETLAND MITIGATION SITES IN IOWA
David A. McCullough, Neil Bernstein, Jeff Parmelee, Terry VanDeWalle and Wendy VanDeWalle

----WITHDRAWN---26

Section Meeting Programs
----WITHDRAWN---Room 220
1:15

57. ECOLOGICAL PERFORMANCE OF MITIGATION WETLANDS IN IOWA
T. VanDeWalle, K. Poole, S. Marler, N. Bernstein, C. Chumbley, S. P. Main, D. McCullough, J. Miller, F. Olsen, J.
Parmelee, T. Rosburg, D. Schlicht, M. St. Clair, W. VanDeWalle and E. Walsh

1:35

58. A COMPARISON OF WATER QUALITY IN EASTERN IOWA REFERENCE AND MITIGATION WETLANDS
Martin St. Clair

1:55

59. AQUATIC MICROORGANISMS OF IOWA WETLAND MmGATION SITES
Stephen P. Main

2:15

60. AN EVALUATION OF VEGETATION AND PLANT COMMUNmES AT RECONSTRUCTED AND NATURAL WETLANDS
Thomas Rosburg

Engineering Section Meeting
Ryan Hall, Room 18 l
9:00am-2:35pm
9:00

68. FOCUSED ELECTRIC FIELD INDUCED ION TRANSPORT
Dibyadeep Paul, Abhijit Chandra, Ashraf Bastawros and Harley Johnson

9:20

69. EFFECT OF CHAMBER PRESSURE ON SPREADING AND SPLASHING OF LIQUID DROPLETS UPON IMPACT
ON A DRY SMOOTH STATIONARY SURFACE
Neeraj Mishra and Albert Ratner

9:40

70. CALCULATION OF FUEL SHEAR STRESS IN A DIESEL ENGINE FUEL SYSTEM AND SIMULATION OF FUEL
DROP SPLASHING
Yan Zhang, Brian Sulak and Albert Ratner

10:00

71. EFFECTS OF PRESSURE OSCILLATION ON COMBUSTION DYNAMICS IN A PREMIXED GAS TURBINE
BURNER
Majid Emadi and Albert Ratner

10:20

Section Business Meeting

1:15

72. RENEWABLE FUELS FROM BIOMASS: A TECHNO-ECONOMIC ANALYSIS OF BIOMASS GASIFICATION
Ryan M. Swanson, Justinus A. Satrio and Robert C. Brown

1:35

73. METHODS IN BIOMASS GASIFICATION AND PYROLYSIS RESEARCH
John Hennigan, Eric Decristofaro and Albert Ratner

1:55

74. GAS EVOLUTION FROM BIOMASS GASIFICATION AND PYROLYSIS
Jean Ingelin, Eric DeCristofaro, Albert Ratner and John Hennigan

2:15

75. ENGINEERING BIOCHAR: CHARACTERIZATION OF CHARS FROM THREE THERMOCHEMICAL PROCESSES
Catherine E. Brewer, Hernan Trevino, Justinus A. Satrio and Robert C. Brown
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Section Meeting Programs
Environmental Science & Health Section Meeting
DMU Academic Center, Lecture Hall II
8:20am- l 0:40am
8:20

82. TIME COURSE ANALYSIS OF THE EFFECT OF ATRAZINE ON HUMAN HEPG2 CELLS
Erin M. Schrunk and Kavita R. Dhanwada

8:40

83. EFFECTS OF ATRAZINE ON THE AROMATASE ACTIVITY OF HUMAN LIVER CELLS
Catherine J. Finke and Kavita R. Dhanwada

9:00

84. MOLECULAR EFFECTS OF METOLACHLOR ON LIVER CELLS
Sean P. Hartnett and Kavita R. Dhanwada

9:20

Break

9:40

85. CHANGES IN WATER QUALITY DUE TO ALTERNATIVE GRADE STABILIZATION STRUCTURES IN HICKORY
HILLS PARK, IOWA
Chad L. Fields

10:00

86. INVESTIGATIONS OF ESCHERICHIA COLI, NITRATE, AND TOTAL PHOSPHOROUS LEVELS WITHIN OUTLET
CREEK, IOWA
Todd A. Wical and Melinda A. Coogan

10:20

Section Business Meeting

Geology Section Meeting
DMU Academic Center, Room 220
8:20am- l 0:40am
8:20

92. APPLICATION OF A BENCH-TOP X-RAY FLUORESCENCE UNIT TO THE GEOTHERMOMETRY OF SPHALERITE
AND GALENA
Joseph D. Zeitler

8:40

93. GEOCHEMISTRY AND ORIENTATION OF LAMPROPHYRE DIKES IN NORTHEAST NEW MEXICO
Marc D. Benedict 1 and Lee S. Potter 2

9:00

94. RESOURCE PRODUCTION CAPABILITIES OF AN ELYMIAN POLITY (MONTE POLIZZO) WESTERN SICILY: AN
INVESTIGATION OF CLAY AND INDIGENOUS CERAMICS
Chad Heinzel 1 and Guiseppe Montana 2

9:20

95. BASEEMAP: MAPPED BASELINE CONCENTRATIONS OF ELEMENTS OF ENVIRONMENTAL INTEREST IN
IOWA'S STREAM SEDIMENTS
Lee S. Potter

9:40

96. CARBONATE PETROLOGY AND DEPOSffiONAL HISTORY OF OOLITES WITHIN THE STE. GENEVIEVE LIMESTONE (MISSISSIPPIAN SYSTEM) IN SOUTHERN ILLINOIS
Bree McClenning

10:00

97. INVESTIGATION OF THE ANOMALOUS WATER QUALITY IN THE CENTRAL PEAK OF THE MANSON IMPACT
STRUCTURE
Raymond R. Anderson and Keith Schilling

10:20

Section Business Meeting
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Section Meeting Programs
Iowa Science Teaching Section Meeting
Monroe, Room 102
8:30am-3:00pm
8:30

Section Business Meeting

9:40

100. WHAT HIGH SCHOOL STUDENTS THINK: HOW TO ENCOURAGE STUDENTS TO SELECT STEM CAREERS
Lyn Countryman and Matthew Loeffelholz

10:00

Section Business Meeting continues

Organismal Biology Section Meeting
DMU Academic Center, Lecture Hall II
l : l 5pm-2 :35pm
1:15

105. WALL INTERFACES BETWEEN LARGE HYPODERMAL CELLS AND SMALL CRYSTAL-CONTAINING PHOTOSYNTHETIC PARENCHYMA DISPLAY UNUSUAL PIT FIELDS IN PEPEROMIA OBTUSIFOLIA LEAVES
Harry T. Horner

1:35

106. AN OVERVIEW OF DIVERSE AND UNUSUAL CRYSTAL FORMS IN LEAVES OF OLEACEAE
Nels R. Lersten and Harry T. Horner

1:55

107. THE ROLE OF CADHERINS IN REGULATING CELL FATE IN THE XENOPU5EMBRYO131313
Jacqueline W. Brittingham, Allison M. Boardman, Melissa Deer, Sumeda Nandadasa and Christopher Wylie

2:15

Section Business Meeting

Physics, Atmospheric & Space Sciences Section Meeting
Ryan Hall, Room 178
l 0:20am- l 0:40am
10:20

Section Business Meeting
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Section Meeting Programs
Physiology & Health Sciences Section Meeting
Student Education Center, Room l 08
9:20am- l 0:40am
9:20

117. SKIN WETNESS SENSATION INVESTIGATIONS
Gary Fulton

9:40

118. THE EFFECTS OF THE DIETARY SUPPLEMENT LAURICIDIN ON BLOOD GLUCOSE LEVELS OF DIABETIC
MICEbbb
Nicole Haese and Jeanne Minnerath

10:00

119. ANALYZING THE M3 REPEAT REGION OF THE INDUCED NITRIC OXIDE SYNTHASE (!NOS) GENE IN

HOMO SAPIENSWITH EXERCISED INDUCED ASTHMAbbb
Ben Linder and Debra Martin
10:20

Section Business Meeting

Mark your calendarsl
2009
Iowa Science
Teaching Section
Fall Conference
October 23, 2009
Polk County Convention
Complex
Des Moines
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Abstracts
(by section)
Abstracts are listed by section with Posters
listed first and Oral Presentations listed second.
Oral Presentation abstracts are listed in the order of presentation.
Abstracts submitted by Tri-Beta members are
labeled with a ~~~ symbol at the end of the abstract title. Abstracts submitted for a project
which was funded by the Iowa Science Foundation are labeled with an rsF at the end of the abstract title.

Anthropology Section
POSTER PRESENTATIONS
1. IOWA PROJECTILE POINTS: A TRAVELING DISPLAY
Mark L. Anderson 1 and Sarah E. Horgen 2
The University of Iowa Office of the State Archaeologist,
The University of Iowa Museum of Natural History
Projectile points, including spear heads, dart tips, knives,
and arrow heads, are the most identifiable artifacts left by
prehistoric Native Americans. Archaeologists have long
understood that this artifact class varies both spatially
and temporally. Projectile point typologies are a common
descriptive tool of archaeological analysis as a preliminary
stage in the assessment of any artifact assemblage. Through excavation of archaeological sites, recovered projectile points can be associated with specific time
periods and cultural manifestations. These well-placed/
diagnostic point types when coupled with associated finds
and surface artifacts create a relative chronology. This
projectile point display represents the typological and
chronological variability of Iowa points for the past
12,500 years with 53 different point types included. This
project provides the Office of the State Archaeologist with
a traveling display for use in public education outreach
activities. Additional information about the cultural periods of Iowa is included. The display is intended to be a
companion to the recently published A Guide to Projectile
Points of Iowa, by Joseph A. Tiffany.

Anthropology Section
ORAL PRESENTATIONS
2. TRYING TO GET A BETTER FIX: TEN YEARS OF GPS
AT THE OSA
Mark L. Anderson
The University of Iowa Office of the State Archaeologist
Archaeologists have always been concerned with the accuracy of locational information and the ability to reproduce that data. The advent of Global Positioning Systems
(GPS) provided archaeological research with a greatly
enhanced tool for field mapping and report preparation.
The Office of the State Archaeologist (OSA) has been
near the application forefront of GPS technology. The
past ten years of GPS use at the OSA has yielded considerable returns for archaeological research in Iowa. This
paper presents these results and potential future applications of GPS technology in archaeological research.
3. GEOGRAPHIC INFORMATION SYSTEM ANALYSIS OF
ARCHAEOLOGICAL SITES IN AN AVOCATIONAL ARCHAEOLOGIST'S COLLECTION
Michael J. Perry
University of Iowa
The Russ Campbell Archaeological Collection includes artifacts and documentation related to approximately 150
prehistoric sites in northwestern and north central Iowa.
campbell, a private collector and avocational archaeologist from Humboldt, Iowa, amassed his collection primarily from the 1940s through the 1980s, and began documenting his finds in the 1950s. The collection is presently
housed at the Humboldt County Historical Museum in Dakota City. Copies of the documentation, consisting of
county and township plat maps and a catalog describing
site locations and artifacts, were carefully reviewed at the
Office of the State Archaeologist during the fall and winter 2008-09, and a GIS database was developed to permit
official recording of the site information. A majority of the
sites are previously unrecorded, and about half are found
in Humboldt County. The remainder is scattered east and
west from Buena Vista to Wright counties, and north and
south from Webster to Kossuth counties. The cataloged
artifacts span the length of prehistoric occupation in
Iowa, and together with the site location data, form a
significant resource for the interpretation of north central
Iowa prehistory.
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4. THE LIFE CYCLE OF AN ARCHAEOLOGICAL SITE IN
CULTURAL RESOURCE MANAGEMENT
Angela Collins
The University of Iowa Office of the State Archaeologist
Similar to how archaeologists contribute to the life cycle
of artifacts through the practices of identification and
classification, the life cycle of archaeological sites are also
shaped by modern-day practices. In cultural resource
management, the practices of identification, description,
and recommendation of sites by archaeologists help to
frame the modern life cycle of a site. From ongoing investigations at site 23PI294, located in northeastern Missouri, we can infer portions of an ancient life cycle of the
site during the Archaic and Woodland periods, roughly
between 5000 and 1000 years ago, while concurrently
tracing the modern life cycle of site 23PI294 from the
early stages of archaeological identification through the
final stages of data recovery.
5. NORTH AMERICAN ARCHAEOLOGY AND ANTHROPOLOGY COLLECTIONS
AT THE UNIVERSITY OF IOWA MUSEUM OF NATURAL
HISTORY
Sarah E. Horgen
The University of Iowa Museum of Natural History
The University of Iowa Museum of Natural History celebrated its sesquicentennial in 2008 and today is the second oldest museum west of the Mississippi River. From its
creation as the Cabinet of Natural History in 1858, the
Museum's original purpose was to care for specimens
from the state natural history and geological surveys. Today the collection has grown to include thousands of
specimens and artifacts used for exhibits and educational
programming, as well as teaching and research at the
U.I. and other institutions. The Museum's archaeological
and anthropological holdings are centered on North
America, specifically the Midwest, and are representative
of varied time periods and localities. Notable archaeological collections include the Kallam Collection, over 700 artifacts collected in the late 1800s in Tama County as well
as historic Meskwaki materials, and the Quigley Collection, over 900 artifacts collected more recently in Davis
County. The Museum's collection also includes a striking
representation of ethnographic materials from the Arctic
collected by two separate UI alumni in the late 19th century. Artifacts produced by the Dog Rib, Cree, Herschel
Island and eastern Siberia Eskimo, and Loucheux tribes
were collected by Frank Russell on a U.I. sponsored expedition to the Far North between 1892 and 1894. Arctic
explorer and ethnologist Vilhjalmur Stefansson donated
numerous artifacts from Victoria Island cultural groups
that he gathered on his expeditions.

Be sure to stop by the IAS Bookstore for
books on Iowa and regional
topics.
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6. AMISH CULTURE AND THE BIOMEDICAL MODEL
Marie Brault
Grinnell College
The Old Order Amish seek separation from the modern
world through the construction and maintenance of physical and symbolic boundaries. Studies of Amish communities in Pennsylvania and Iowa suggest that medical care
is one area in which boundaries are blurred. These studies do not, however, present a coherent model for how
and why this occurs. This paper presents a model to describe medical care in one group of Southern Old Order
Amish in Tennessee. In this community, medical choices
maintain group solidarity and protect the community from
external influences through a combination of medical pluralism and a hierarchy of choice.

7. WHY APES POINT
Janni Pedersen1, Par Segerdahl 2 and William M. Fields3
Iowa State University and Great Ape Trust of Iowa1, Uppsala University, Great Ape Trust of Iowa'
Indexical pointing is central in human language both from
a developmental perspective and due to its function as
distal reference. A number of scientists have claimed that
referential pointing either does not occur among apes or,
that behaviors which appear as pointing in apes do not
have the same underlying psychological mechanisms as
pointing in humans do. Prominent is Michael Tomasello's
argument (Tomasello 2006) that apes do not use declarative or informative pointing due to a range of cognitive
differences between humans and apes, central of which
are the presumed inability of apes to create a joint attentional frame, their inability to understand communicational intentions, their lack of motivation for helping and
sharing, as well as their lacking understanding of intersubjectively shared symbols. This study provides evidence
that language-competent bonobos, Pan paniscus, do indeed point, both declarative and informative. The analysis
will be based upon data from a video archive of naturally
occurring conversations between symbolically competent
bonobos and humans. Further, the argument will be that
given their rearing, they would be expected to point. If
indeed these apes do point, the assumptions about the
cognitive differences between humans and apes listed
above would be called into question on both theoretical
and empirical ground.
8. DOES EARLY CARE AFFECT JOINT ATTENTION IN
GREAT APES?
Caisie A. Pitman and Robert W. Shumaker
Great Ape Trust and Iowa State University
The ability to share attention with another is the foundation upon which Theory of Mind skills are formed. The
quality of care received during infancy has been correlated with increased joint attention in humans. The purpose of this study was to assess the effects of care style
(responsive or basic) and caregiver type (ape or human)

during the first 6 months on joint attention in four great
ape species. Great apes engaged in joint attention with
conspecifics and humans regardless of the style of early
care they experienced from either a great ape mother or
human caregiver. This finding suggests that joint attention is a robust ability in great apes that is resilient
against some differences in early care. Future studies using additional measures of early care quality are recommended.
9. A COMPARATIVE ANALYSIS OF LIST LEARNING BY
ORANGUTANS AND A HUMAN CHILD
Karyl B. Swartz
Great Ape Trust
When presented with a list of arbitrary items to remember, human adults develop organizing strategies that increase accuracy and speed of learning. Orangutans were
presented with a list learning task using photographic
stimuli to investigate whether they would show evidence
of organizing strategies similar to those shown by humans learning a list of unrelated words. No evidence for
item-based organization was found but the orangutans
developed a right-to-left spatial response strategy which
emerged during the acquisition of 5-item lists. This strategy was an effective way to reduce the load on working
memory when presented with a complex array of items.
Data from a human child presented with the same task
will be compared with the findings obtained with orangutans.
10. TUBE TASK: UNDERSTANDING BY ORANGUTANS
(PONGO SPP.) OF TOOL PROPERTIES
Kristina R. Walkup and Robert W. Shumaker
Great Ape Trust and Iowa State University
Captive orangutans (Pongo spp.) demonstrated comprehension of tool properties in an extension of the tube task
(Visalberghi & Trinca, 1989). In tube task studies, the
subjects are presented with a horizontally affixed tube
with a piece of food placed inside, out of reach. The subjects are given a stick or a similar object as a tool to retrieve the food. Causality may be investigated in that the
subject must analyze either the tool or the tube itself for
variable properties, eliciting planning and possibly mental
representation on how to use the tool. In the present
study, orangutans (N=3) were required to manipulate or
modify tools for retrieval of a food reward from the tube.
The tools included a bundle of sticks, an h-shaped stick,
short sticks, and a bent stick. The orangutans always disassembled the bundle of sticks prior to use. Contrary to
previous research, few errors were committed during the
h-shaped stick condition (Visalberghi, Fragaszy & SavageRumbaugh, 1995). Errors were present in the short sticks
and bent stick conditions, but also present was support
for a sophisticated understanding of causality. These data
provide support for the interpretation that orangutans
understand causal relations as regards to tool modification.
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11. VERIFICATION OF CLOMELEON INSERTION IN
PPD30_69 AND GENERATION OF TRANSGENIC CAENORHABDmS ELEGANSBY PLASMID MICROINJECTION
Alex Abel, Alyssa Hudnall, Jennifer Davis and Elizabeth
Ahrendsen
Buena Vista University
The purpose of this project is to image and quantify intracellular chloride concentrations in Caenorhabditis elegans
by creating a strain of transgenic C e/egans that expresses the protein Clomeleon. Clomeleon is a fluorescent
protein that can be used as a ratiometric indicator of
chloride concentrations. Previously, the Clomeleon gene
was extracted from the plasmid PRK-5 and was inserted
into the plasmid PD30_69 behind a myo-2 promoter,
which allows Clomeleon to be expressed in the muscles of
C elegans. Integration of the Clomeleon gene into the
genome of C elegans is achieved via microinjection of
the PD30_69 plasmid + Clomeleon into the gonads of C
e/egans. An injection protocol was established and an
injection apparatus was constructed, but before injections
of the PD30_69 + Clomeleon plasmid into C elegans
could occur, it was necessary to verify the accurate insertion of the Clomeleon fragment in the PD30_69 plasmid.
Mini-plasmid preps of PD30_69 + Clomeleon were performed and restriction digestion of the pure plasmid with
Sacl, HindIII, and Sacl/HindIII enzymes followed. Agarose gel electrophoresis of the digested plasmid was then
carried out. Results differed from what was expected
based on previous sequencing of the plasmid, so two different PD30_69 + Clomeleon plasmid stocks were digested with the enzymes BamHI, NcoI, BamHI/NcoI,
Sacl, and EcoRI/Hindlll. Results again were inconclusive,
so the same enzymes were used to digest the original
PD30_69 and PRKS plasmids. These results were used as
a standard for comparison with our previous results.
12. ISOLATION OF YEAST GENES THAT SUPPRESS THE
CHROMOSOME LOSS DEFECT OF YSM'S 22/ 77✓ 83✓ AND

84
Chelsea Carter, Allen Christie, Matthew Dicken, Holly Helget, Davy Hong, Yun Kim, Stefan Mazurek, Whitney
Michaels, Lahn Nguyen, Whitney Peterson, Kendra
Swehla, Jill Swenson, Maggie Thomas, Clare Tolliver,
Nicole Wilt and Heidi Sleister
Drake University
Cancer cells display both chromosome rearrangements
and abnormal numbers of chromosomes. High fidelity
chromosome transmission requires the accuracy of multiple processes such as DNA replication, DNA repair, sister
chromatid cohesion, mitotic spindle assembly, and chromosome segregation. Many of the gene products that
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function in these processes are conserved in eukaryotes.
The simple eukaryote Saccharomyces cerevisiae (budding
yeast) is an excellent model system for the study of chromosome transmission as its cell cycle is wellcharacterized, and it is amenable to genetic analysis. With
the aim of identifying genes important for chromosome
transmission, we previously generated a collection of YAC
stability in mitosis (ysm) mutants that display increased
loss of a yeast artificial chromosome (YAC). Four mutant
strains (ysm's 22, 77, 83, 84') are particularly interesting
as they display high levels of YAC loss and have at least
one additional mutant phenotype related to a process
important for genome stability (e.g., DNA replication, mitotic spindle assembly). Isolation of suppressors of the
YAC loss phenotype in these mutants may reveal the defective genes in these strains as well as genes whose
products interact in the same or parallel pathways as the
defective gene product. To this end, ysm's 22, 77, 83,
and 84 were transformed with a yeast genomic plasmid
library, and plasmids that suppressed the YAC loss phenotype were isolated. We are in the process of verifying
candidate suppressor plasmids by retransformation of the
mutant strains and identifying the suppressing genes by
DNA sequencing. Analysis of these suppressors will contribute to our understanding of gene products, protein
networks and processes important for eukaryotic genome
stability.
13. THE EXPRESSION OF ENDOTHELIN-CONVERTING
ENZYME-1 ISOFORMS IN MURINE CELLS: IDENTIFICATION OF A NOVEL SPLICE VARIANT
Kashmira Chawla1, Jeffrey Divino2 and Andrew Brittingham2
Drake University, Des Moines University
Endothelin-1 (ET-1) has been demonstrated to play a role
in many physiological processes including vasoconstriction, cardiovascular homeostasis, inflammation, angiogenesis, and tissue regeneration. A critical step in the
production of ET-1 is the conversion of the propeptide
form, bigET-1, to ET-1 via the action of endothelin converting enzyme-1 (ECE-1). There are four major ECE-1
isoforms: ECE- la, lb, le, and ld, which differ only in
their NH 2 terminus and subcellular locations. Here we describe our analysis of the expression of ECE-1 isoforms in
murine bone marrow derived macrophages (BMDM),
macrophage-like cell lines (RAW264, J774) and an endothelial cell line (bEnd.3). For our analysis, reverse transcription-polymerase chain reaction (RT-PCR) was performed using forward primers, unique to each major isoform, and a common reverse primer. bEnd.3, J774 and
BMDM express mRNA encoding all four major isoforms of
ECE-1, as well as previously reported splice variants (SV)
of ECE- lb, le, and ld. A novel splice variant, KClS0, was
identified in isoform le. These splice variants all lack exon
3, which encodes the trans-membrane domain of ECE-1.
The absence of a trans-membrane domain could be indicative of a secreted or cytosolic form of ECE-1. Our results also indicate that the RAW264 macrophage cell line
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expresses very low levels of ECE-1 encoding mRNA. This
verifies our previous finding that RAW264 cells secrete
only bigET-1, suggesting a deficiency in ECE-1 expression. We hope to use these ECE-1 deficient cells as a
model for overexpressing individual ECE-1 isoforms and
splice-variants, and examine their function in regulating
macrophage ET-1 production.
14. EXAMINATION OF THE BIOLOGICAL MECHANISM
FOR THE ANTIOXIDANT PROPERTIES OF PROLINE IN

SACCHAROMYCES CEREVISIAE
Andrew Demers and Brian A. Lenzmeier
Buena Vista University
Cellular damage from reactive oxygen species is thought
to contribute to aging, cancer and metabolic diseases.
Reactive oxygen species are naturally produced during
aerobic metabolism and cells must be able to neutralize
these intermediates in order to prevent cell death. Experiments by scientists in Dr. Donald Becker's laboratory at
the University of Nebraska-Lincoln have demonstrated
that levels of the amino acid proline contribute to the
ability of cells to withstand the oxidative stress caused by
hydrogen peroxide exposure. We examined the mechanism of proline protection using Saccharomyces cerevisiae. Levels of proline commonly used to culture yeast
(0.1 mg/ml) led to optimal survival when cells were exposed to lOmM H20 2. Surprisingly, 10-fold higher or
lower levels of proline in the medium reduced the ability
of S. cerevisiae to withstand oxidative stress, implicating
a putative role for proline metabolism in resistance to
oxidative stress. We are currently examining the relationship between proline metabolism and the expression of
genes that process reactive oxygen species.
15. IDENTIFICATION OF NEURONAL PROTEINS TARGETED BY THE HERPESVIRUS PROTEIN G-E
Jennifer Flint, Benjamin Lancaster, Katelyn Nehring and
Brian A. Lenzmeier
Buena Vista University
Human herpes simplex viruses cause serious damage to
mucosal tissue in the mouth (HHV-1) and genitals (HHV2). They can infect and establish latency in neurons and
then reactivate and re-infect the original mucosal tissues.
We are interested in determining host cell proteins that
are used by Herpesviruses during the course of a neuronal infection. The assay we are using is the yeast twohybrid where we co-express both the viral gE protein and
a host cell protein inside of 5. cerevisiae cells. If the two
proteins interact, the yeast cell gains the ability to grow
on agar plates lacking uracil, tryptophan, histidine and
adenine. If the proteins do not interact, the cells will die
on those same agar plates. We have used this assay to
identify approximately two hundred proteins that potentially interact with the herpesvirus gE protein. We will present the identity of these gene products and will introduce several hypotheses for how they might by utilized
by Herpesviruses during the infection of neurons.

16. INTRACELLULAR LOCALIZATION OF THE NOVEL POLYGLUTAMINE PROTEIN KIAA1946 131313
Daniel L. Haus and Geoffrey M. Goellner
Minnesota State Universi[Y✓ Mankato
Of the more than 20,000 proteins coded for within our
human genome, a significant percentage remain completely unstudied. One such uncharacterized gene product is the novel 92kDa protein KIAA1946. While little is
known regarding KIAA1946's molecular function in cells,
two important features can be inferred from bioinformatic
analysis of its protein sequence: (1) it is likely a transmembrane protein, and (2) it contains a polyglutamine
(polyQ) region. This last feature is particularly interesting
since a number of severe neurodegenerative disorders
(e.g., Huntington's Disease) are caused by mutation of
the polyQ stretch within their respective gene products.
As an initial step in characterizing the cellular function of
KIAA1946, our lab has constructed a KIAA1946-GFP fusion protein, and performed fluorescent microscopy localization experiments in tissue culture cells. Consistent with
the bioinformatic data, these early experiments showed
that KIAA1946 displays a vesicular staining pattern in the
cytoplasm of Cos-7 cells reminiscent of endosomes or
lysosomes. In this study, we employ a coimmunofluorescence assay (with known endosomal and
lysosomal marker proteins) to definitively determine to
which vesicular compartment KIAA1946 localizes. Our
preliminary data suggests that KIAA1946 is likely an endosomal-associated protein.
17. ANTIBIOTIC RESISTANCE PATTERNS IN ENVIRONMENTAL SAMPLES AND THE INTESTINAL BACTERIA
FROM THREE HORSES FROM A FARM IN NORTHWEST

IOWA
Aubrey Hauswirth and Brian A. Lenzmeier
Buena Vista University
Antibiotic resistance is a growing health concern in our
society today. One area of concern is that antibiotic resistant bacteria might affect animal health and food safety
by getting introduced into the human population. To explore the extent of resistance in animals, we examined
antibiotic resistance patterns of the intestinal bacteria
from horses as well as environmental samples to which
those horses may have been exposed. We cultured bacteria found in fresh manure from three different horses and
multiple environmental samples from the same farm. After identification of bacterial species using enterotubes,
we exposed the bacteria to the antibiotics Chloramphenicol, Erythromycin, Kanamycin, Neomycin, Novobiocin,
Penicillin, Streptomycin, and Tetracycline and documented their growth by analysis of the zone of growth
inhibition around each of the antibiotic discs. Based on
our data, we concluded that the bacteria from the environmental samples and the three horses were resistant to
some of the antibiotics and sensitive to others. We are
presently in our third year of looking at the antibiotic resistance differences from horse to horse and environ-

mental samples to see if there are any common resistance patterns between the different horses and the environmental sources over time.
18. PICK1 (PROTEIN INTERACTING WITH C-KINASE 1)
INTERACTS WITH LUMEN RECRUITMENT FACTOR (LRF)
AND DIGEORGE CRmCAL REGION 6 (DGCR6) IN THE
YEAST TWO-HYBRID ASSAY
Alesia Hruska-Hageman, Elizabeth Shultz and Ashlee
Pingel
Mount Mercy College
PICK1 (protein interacting with C-kinase 1) is a peripheral
membrane protein that contains a PDZ domain, a BAR
domain, and an acidic region. PICK1 interacts with a
number of membrane proteins such as AMPA Receptors,
ASICs, Dopamine and Serotonin transporters via its PDZ
domain. Studies have shown that PICK1 helps regulate
the insertion of AMPA receptor subunits and ASIC channels into and out of the cell membrane. Recent studies
have shown the BAR domain in PICK1 interacts with the
BAR domain of another protein, ICA69 (islet cell autoantigen 69 kDa) forming heteromeric complexes that regulate
the targeting and surface expression of AMPA receptors
at synapses. The BAR domain and acidic region of PICK1
(109-416aa) was used as bait in a yeast two-hybrid system to screen a human cDNA library and identify other
proteins that interact with PICKL We found Luman/
CREB3 Recruitment Factor (LRF) and DiGeorge Critical
Region 6 (DGCR6) interact specifically with this region of
PICKL LRF is involved in the unfolded protein response: a
process of correcting misfolded proteins occurring when
the endoplasmic reticulum is stressed. The interaction
between LRF and PICK1 may be important for this process to occur. Deletions of the gene for DGCR6 have been
linked to DiGeorge syndrome and schizophrenia. The interaction between PICK1 and DGCR6 may be important in
preventing these disorders from developing.
19. THE POTENTIAL FOR SEX DETERMINATION VIA PCR
AS A MEANS TO CONTROL THE EASTERN REDCEDAR

(JUNIPERUS VIRGIN/ANA)
Jackie Knibbe, Elizabeth Truesdell and Todd Tracy
Northwestern College
Although native to the eastern U.S., the eastern redcedar
(Juniperus virginiana) has quickly become invasive in areas of the Midwest where natural regeneration of planted
trees is occurring. Because of the negative impact of redcedar on pastureland and prairies, ecologists have begun
finding ways to control its spread. The best known methods include controlled burns and cutting the trunk at its
base. However, adult eastern redcedars, once burned,
can still cast large shadows on nearby plants needing
sunlight. Additionally, the dense, prickly foliage of the
tree make it difficult to cut the trunk. We propose an alternative method via sex determination of seedlings by
means of PCR analysis. That is, female eastern redcedars
could be identified via PCR and either not planted or re-
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moved as seedlings in a more efficient manner than if
they were allowed to grow to maturity. Farmers would
still benefit from the eastern redcedar's maintenance-free
windbreaks, but without the hassle of their eventual invasion into pastureland and prairie. Our research investigated a gene (Accession: AF151429) that codes for a pollen protein, and we tested whether female redcedars lack
this gene and can thus be identified and removed before
maturity.
20. THE EFFECTS OF VITAMIN C AND ECHINACEA ON
ANTIBODY PRODUCTION BY MURINE B CELLS
Megan Kruckenberg1, Brian A. Lenzmeier1 and Cassy Cozi-

ne2
Buena Vista University, University of St Mary2

Supplements such as Vitamin C and Echinacea have a lay
reputation for shortening the duration of the common
cold. However, there is little evidence to back up such
claims for the adaptive immune system. This research
project was designed to examine the efficacy of these
claims by testing the effects of these two home remedies
on the amount of antibodies produced by a CH12.LX murine B cell line. B cells were stimulated with lipopolysaccharide (LPS) to initiate antibody production and the supernatants from the cell cultures were collected and
tested for the presence of IgM antibody via Enzyme
Linked ImmunoSorbent Assays (ELISAs). We determined
the optimum amount of LPS to use to stimulate the cells
and have recently completed toxicity curves to determine
the highest concentrations of Vitamin C and Echinacea
that do not affect cell viability. We are currently stimulating B cells with LPS in either the absence or presence of
Vitamin C or Echinacea to determine if either home cold
remedy significantly affects antibody production.
21. INTERMEDIATES OF THE MEVALONATE PATHWAY
CAN REVERSE THE STATIN-MEDIATED INHIBffiON OF
YT-INDY LEUKEMIA CELL FUNCTIONS
Timothy Steele1, Ryan Dornbier2, Alex Iannone1 and Deb
Potym-Torbert 1
Des Moines University, St. Louis University
The human leukemic natural killer cell line YT-INDY is a
model for studying new therapies against these aggressive cancers. Previous investigations have shown that
cholesterol-lowering statin drugs exert a profound inhibitory effect on the proliferation and cytotoxicity of YTINDY. The statin mechanism of action relies on interrupting the formation of cholesterol by inhibiting HMG-CoA
reductase, which is responsible for controlling the rate of
cholesterol production. Aside from their effects on LDLcholesterol, statins have been shown to inhibit the growth
of various leukemia cell lines. In these studies we investigated whether statin-inhibited YT-INDY cytotoxicity, proliferation, and cell cycle progression could be rescued by
intermediates in the mevalonate pathway. Of all the mevalonate pathway intermediates tested, only mevalonate
(lmM) and geranylgeranyl pyrophosphate (GGPP)
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(lOmM) could restore cytotoxic activity. The majority of
proliferative activity of statin-treated YT-INDY could be
regained following incubation with mevalonate or GGPP.
Interestingly, cell cycle progression could be reestablished
after incubation with mevalonate, but not GGPP. We conclude that some statin-inhibited YT-INDY functions could
be reversed with some, but not all, components of the
mevalonate pathway, indicating that statins were acting
through this pathway. However, the lack of reversal of
cell cycle inhibition by GGPP, which restores cell proliferation, needs further investigation. The novel effect of statins on leukemia cells is a new, and potentially exciting,
field of research. Future studies will investigate whether
statins have the potential to inhibit the proliferative capacity of this natural killer cell leukemia in vivo as a possible basis of therapy.
22. DETERMINATION OF TRANSGENE INSERTION IN GENmCALLY ALTERED MICE~~~
Jamie Lynn Totman and Marilyn C. Hart
Minnesota State University, Mankato
Transgenic mice, which contain additional copies of the
gene encoding the betal isoform of actin capping protein
under the control of the myosin heavy chain promoter,
were previously generated. Transgenic and wild-type
mouse colonies have been maintained. We sought to ensure that the mouse colonies had not been cross bred, in
order to ensure that future studies are accurate. To verify
the integrity of the mouse colonies, transgenic and wildtype genomic DNA were isolated by digestion of tail clips.
The cells were lysed via proteinase K digestion and the
nucleic acid purified by organic extraction and ethanol
precipitation. We used Polymerase Chain Reaction (PCR)
to amplify the transgene, using transgene specific primers. PCR is a chain reaction that exponentially amplifies a
specific piece of DNA. The anticipated transgenic product
was approximately 1 kb. We included an internal positive
control using actin specific primers, which produced a
product of 450 bp. We anticipated that in transgenic mice
both a 450 bp product and a 1 kb transgenic product
would be amplified. In the wild-type mice, only the 450
bp product would be amplified. We amplified the anticipated PCR products from both wild-type and transgenic
mice. Agarose gel electrophoresis was used to evaluate
the presence of the amplified products.
23. ANTIBIOTIC RESISTANCE IN STAPHYLOCOCCUS EPIDERMIDIS UPON SERIAL EXPOSURE TO ANTIBIOTICS
Jessica Warneke, Ally Eymann and Brian A. Lenzmeier
Buena Vista University
Staphylococcus epidermidis is a natural skin bacterium
that can cause serious infections if the skin is damaged.
Like any other bacterial infection, s. epidermidis is treated
with antibiotics. A problem that is starting to arise in society today is bacteria are becoming resistant to antibiotics.
In this research project we observed the effect that repeated exposure to four different antibiotics had on the

resistance levels of a laboratory stock of S. epidermidis.
We saw gradual resistance with some antibiotics and no
resistance develop with others. We have extended these
studies to include 5. epidermidis that we cultured and
identified from students at Buena Vista University. At this
meeting we will present our findings on the ability of 5.
epidermidis to develop resistance to neomycin, chloramphenicol, kanamycin, streptomycin, vancomycin or ciprofloaxin upon repeated exposure.
24. CONTROLLING THE GROWTH OF BACTERIA IN ATHLETIC TRAINING FACILITIES
Jessica Weismann and Brian A. Lenzmeier
Buena Vista University
With the rise of antibiotic and antimicrobial resistance,
bacterial contamination of athletic training facilities is a
growing concern for athletes and health professionals.
Most athletes use training facilities without any thought of
the bacteria they may be coming in contact with on a
daily basis. I surveyed a large number of areas in the
weight room at Buena Vista University and identified
three locations that were frequent sites of contamination.
Each location was swabbed with sterile cotton swabs and
three plates were inoculated. A nutrient agar plate was
used to examine general contamination, a mannitol salt
agar plate was used to look for skin bacteria and an
eosine methylene blue agar plate was used to culture
bacteria from fecal sources. The identity of the most
prevalent bacteria from fecal sources was determined
using an Enterotube II test. Isolated bacteria were then
examined in the laboratory for levels of resistance to 8
different antibiotics. We are currently assessing these
data and have begun field testing the efficacy of the
cleaners that are used in this athletic facility as well as
other commercially available cleaners for their ability to
remove and kill the bacteria we identified on these three
surfaces.
25. THE SUBCELLULAR LOCALIZATION OF YEAST GLYCOGEN SYNTHASE IS DEPENDENT UPON GLYCOGEN

CONTENT
Wayne A. Wilson, Michael P. Boyer and Michael Burke
Des Moines University
Glycogen, a branched polymer of glucose, is synthesized
by many organisms as a storage form of carbon and energy. In the budding yeast Saccharomyces cerevisiae,
glycogen accumulates upon nutrient limitation. The control of glycogen biosynthesis involves the regulation of
both the activity and abundance of the enzyme glycogen
synthase. The GSY2 gene encodes the major form of glycogen synthase and GSY2 expression increases upon nu-

trient depletion. Furthermore, Gsy2p is regulated by covalent phosphorylation, which inhibits enzyme activity. We
have shown recently that phosphorylation of Gsy2p appeared to regulate the subcellular distribution of the enzyme. Gsy2p tagged with green fluorescent protein (Gsy2
-GFP) localized to large 'blobs' within the cell. However,
when mutant forms of Gsy2-GFP that could not be phosphorylated were expressed, the enzyme was found distributed uniformly throughout the cytoplasm. We now
extend this work and show that Gsy2-GFP marks the position of glycogen particles within the cell. The subcellular
distribution of Gsy2p is therefore dictated by the glycogen
content. Phosphorylation of Gsy2p modulates the cellular
glycogen level and thereby influences the distribution of
the enzyme. Furthermore, in the complete absence of
glycogen Gsy2p translocates from the cytoplasm into the
nucleus. We hypothesize that as glycogen storage begins,
glycogen synthase binds to glycogen particles and is retained in the cytoplasm. When glycogen levels are greatly
reduced, glycogen synthase loses this anchor and can
traffic into the nucleus. This translocation of glycogen
synthase into the nucleus might act as a signal that energy reserves are low.
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26. ASSAYING OF LYSOZYME INHIBITOR FROM EGGWHITES131313
Melanie Tyler and Debra Martin
Saint Mary's University of Minnesota
Although assaying lysozyme from egg-white protein is
frequently done, the method currently used in the Biochemistry lab manual at Saint Mary's University is neither
effective nor specific. While performing the given experiment, students have been obtaining odd results with
more activities after purification than prior to. For this
research project, different techniques will be used to purify and assay for lysozyme activity. Various methods,
such as column chromatography and fluorescence spectroscopy, will be utilized. As described in the EnzChek
Lysozyme Assay Kit (Invitrogen, carlsbad, CA), emission
intensity will be measured to determine the activity of
lysozyme samples containing fluoroscein-labeled bacteria.
Fractions from the chromatography will be assayed for
inhibitory affects on the lysozyme fraction. Additionally,
different assaying techniques to measure the enzymatic
activity will be performed. SOS-PAGE will be used to verify the presence of lysozyme and inhibitor in the fractions.
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27. DETERMINATION OF GENETIC RELATIONSHIP BETWEEN FEMALE PHELLODENDRON AMURENSEIN SAINT
MARY'S PARK AND OFFSPRING PHELLODENDRON
AMURENSEFOUND NEARBYPPP
Maria Borgenson and Debra Martin
Saint Mary's University of Minnesota
The purpose of this research is to determine the genetic
relationship between the female (mother) Phellodendron
chinense tree and the sapling and seedling Phellodendron
chinense trees found in Saint Mary's Park at Saint Mary's
University of Minnesota. This is of interest because the
Phe//odendron chinense tree is native to Central China
and its USDA hardniness zone is between 5 & 10 (1). Winona, MN, where Saint Mary's University is located, is in
zone 4b (2). This indicates that there is too low of a minimum temperature for the Phellodendron chinense to
grow and reproduce. Another reason for this research is
to determine if the female tree is reproducing asexually.
Phellodendron chinense is a dioecious species, which
means that the male tree must pollinate the female tree
(1). There are no known male cork trees on the Saint
Mary's University campus. A CTAB DNA extraction was
performed. Amplified fragment length polymorphism
(AFLP) was used to determine the genetic relationship
between the mother tree and the saplings and seedlings.
28. DIFFERENTIAL EFFECTS OF STATINS ON MYELOID
CELL PROLIFERATION
Ryan Laughlin, Jennifer Giles and Matthew Henry
Des Moines University
The commonly prescribed HMG-CoA reductase inhibitors
(Ris) or 'statins' used to treat dyslipidemias are also
known to impair the proliferation of a variety of cell types.
The precise mechanism by which these agents disrupt cell
proliferation is largely unknown. However alterations of
cell cycle regulatory machinery have been reported for
cells treated with statins in culture. Therefore the Ris or
'statins' may hold therapeutic potential when treating disorders of cell cycle progression or hyperproliferative disorders such as cancer. To date, our evidence demonstrates
that several commonly prescribed statin drugs (lovastatin,
atorvastatin, simvastatin) decrease progression through
the cell cycle in a mouse myeloid cell model. Our evidence suggests that all three statins induce an arrest due
to the depletion of the downstream products of HMG-CoA
reductase. Addition of the product of HMG-CoA reductase,
mevalonate, restores cell cycle progression. More specifically, addition of the isoprenoid geranylgeranyl pyrophosphate (GGPP) derived from mevalonate recovers proliferative status of cells as compared to other isoprenoids.
Interestingly, we also demonstrate that simvastatin induces a unique arrest as compared to lovastatin and atorvastatin. In cultures treated with simvastatin, the addition
of mevalonate does not fully recover proliferative status
suggesting part of the arrest is due to a mechanism that
is independent of the production of mevalonate. Biochemical characterization of this arrest appears to corre-
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late with a loss of cyclin dependent kinase (cdk) activity.
Further characterization of statin induced arrests will give
insight into possible differences between statin agents
and their therapeutic potential for treatment of hyperproliferative disorders.
29. FLUVASTATIN, AT LOW DOSES, ENHANCES THE ANTIFUNGAL ACTIVITY OF FLUCONAZOLE
Seli Dzogbeta 1, Mike Boyer2 and Martin Schmidt2
Drake University, Des Moines University2
Candida albicans is a harmless commensal yeast that can
turn into a dangerous pathogen in patients with a compromised immune system. Treatment of C albicans infections is complicated by the fact that the yeast can develop a resistance against antifungal drugs, making it virtually impossible to eliminate the fungus from the host. It
is thus necessary to develop more effective antifungal
therapies to eliminate C a/bicans before a systemic infection with multidrug-resistant strains is established. One
strategy to achieve this goal is to find drug combinations
that show a synergistic effect that would improve the efficacy of antifungal agents with a proven safety record.
Our research shows that a common cholesterol-lowering
drug, fluvastatin, has a growth-inhibitory effect on C albicans that is synergistic with the antifungal effect of fluconazole. The useful antifungal effects of fluvastatin have
been overlooked in the past because they occur at relatively low concentrations, but not in the intermediate concentration range that is observed in humans taking the
drug. Fluvastatin inhibits HMG-CoA reductase, the key
enzyme in sterol biosynthesis. We could show that the
unusual characteristic of fluvastatin toxicity is indeed
based on inhibition of HMG-CoA reductase activity. We
could also show that this growth-inhibitory effect enhances the antifungal activity of a fluconazole, a drug
acting at a later step of the synthesis of the fungal membrane lipid ergosterol. In our experiments, the addition of
fluvastatin lowered the minimal inhibitory concentration
for fluconazole by at least a factor of four.

30. SODIUM CHOLEATE EFFECTS ON CANDIDA ALBICANS GROWTH, VIRULENCE FACTOR EXPRESSION AND
STRESS RESPONSES
Bao Vu 1, Michael Essmann 2 and Bryan Larsen 2
Drake University, Des Moines University2
The aim of this study was to use in vitro methods to understand the effects of sodium choleate on Candida albicans growth, induction of virulent phenotypes, adaptation
to physiological stresses and changes in azole drug susceptibility occasioned by bile exposure. Yeast isolates
(originally obtained from clinical sources) were tested by
agar dilution to challenge the organisms against sodium
choleate. Established microbial physiology methods were
used to investigate the biological activities of sodium
choleate on yeast morphology, virulence attributes and
susceptibility to azole drugs. Pre-incubation of yeast in
the presence of a range of sodium choleate concentra-

tions was used to induce phenotypes examined in this
study. Sodium choleate failed to inhibit growth of candida
albicans, even at the highest concentration tested ( 40
mg/ml). Consistent induction of CDRlp and biofilm was
observed at lower concentrations of sodium choleate (5
mg/ml), but not at the higher concentrations. Candida
viability as measured by propidium iodide uptake was not
affected by any concentration of bile salts tested, but sodium choleate sensitized the organisms to damage due
physical (heat, oxidative) stresses. Despite the elevation
of CDRl at 5 mg/ml, cells were not protected against the
azole drugs when the yeast was pre-treated with sodium
choleate. Conclusion: Sodium choleate does not have a
fungistatic effect on Candida albicans. Although it does
sensitize the organism to inhibition by heat and oxidative
stress, bile salt may augment the fitness of the organism
in vitro, apparently by upregulating some virulence factors.
31. THE MODE AND EXTENT OF DNA REPLICATION DURING ENDOMITOSIS IN NODULES OF LEGUMINOUS
PLANTS~~~
Lori Brunner and Richard Kowles
Saint Mary's University of Minnesota
The objectives were (1) to determine whether nuclear
DNA increase in the nodules of several leguminous plants
was due to endopolyploidy, endoreduplication, or some
other form of DNA replication; and (2) to determine the
extent of the DNA increase. Pisum sativa (peas) and Glycine max(soybeans) were grown in the greenhouse using
Rhizobium rich soil. The nodules that formed were harvested, fixed, and nuclear preparations were made using
the tissues. These nuclear preparations were subjected to
flow cytometry, microscopy, and fluorescence cytophotometry. Flow cytometry indicated either endopolyploidy
or endoreduplication and not underreplication or preferential amplification. Both Pisum sativa and Glycine max
showed an increase in DNA per nucleus up to 16N. Fluorescence cytophotometry was used to confirm the DNA
increase to 16N. Microscopy revealed absolutely no mitotic activity. Taking all these observations into account,
endomitosis in these tissues may be due to DNA endoreduplication rather than endopolyploidy.
32. PURIFICATION OF ISOFORM SPECIFIC ACTIN CAPPING PROTEIN ANTIBODIES AND IMMUNOFLUORESCENT
STUDIES~~~
Jenna Kastenschmidt
Minnesota State University, Mankato
Actin is a protein important for many cellular functions
including muscle contraction and cell motility. It is synthesized as a monomer and polymerizes into a filament with
two very distinct ends, a pointed end and a barbed end.
Actin assembly is regulated by a variety of proteins including Actin Capping Protein (CP) which binds the
barbed end of an actin filament. CP is a heterodimer,
composed of an a and a p subunit. In vertebrates, the a

subunit has three isoforms (al, a2 and a3) and three
beta isoforms (Pl, p2 and P3). The a and p isoforms sequences are highly conserved across diverse species, suggesting that the isoforms have conserved isoform specific
functions. We hypothesize that the al and a2 isoforms
have different biochemical functions and therefore will
localize to distinct subcellular and tissue locations. The al
and a2 specific fusion protein constructs were prepared
and the proteins expressed. The proteins were purified
and used to produce polyclonal isoform specific antibodies
in rabbit (a2) and chicken (al). The antibodies were purified from the serum or yolk using affinity chromatography
and evaluated for specificity using Western Blot analysis.
We used the purified isoform specific antibodies to determine the localization of the a isoforms in murine tissues
using immunofluorescence. Murine cryosections were prepared, probed, and digitized fluorescent images captured.
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33. MEASURING THE STABILITY OF CARBOCATIONS VIA
A CHEMICAL AND COMPUTATIONAL APPROACH~~~
Aliza Erickson1, Mary VanZee1, Nicola L. PohI 2, Corbin J.
Zea 1 and Laura Salazar 1
Grand View University1/ Iowa State University
Often in graduate as well undergraduate organic chemistry courses carbocation stability is highly stressed as a
primary determinate for directing nucleophilic substitution
reactions and elimination reactions as either unimolecular
or bimolecular. This discussion is often accompanied by a
ranking of a few carbocations from lowest to highest stability. But the question still remains just how stable are
various carbocations and do we find that the list described in most textbooks (3° > 2° > 1°) is correct. To
explore this question, a comparison of the stability of
various carbocations was studied via a traditional approach (investigating the rate of reaction of various SNl
reactions) and a computational approach (calculating
relative carbocation stability utilizing a quantum mechanical approach).
34. STUDY OF OCTADECANETHIOL SELF-ASSEMBLED
MONOLAYERS ON GALLIUM ARSENIDE
Zane C. Gernhart, Keith D. Foreman and Timothy T. Ehler
Buena Vista University
The semiconductor gallium arsenide exhibits higher electron mobility than silicon which makes it an attractive material for use in electronic devices such as sensors. Gallium arsenide's tendency to rapidly form an oxide coating,
however, has largely kept it from being used in the semiconductor industry. Recently, a small number of research
groups have published papers on the ability of monolayers, formed from organosulfur compounds, to prevent the
formation of this oxide layer. Our research focuses on the
formation and characterization of Octadecanethiol self
assembled monolayers on gallium arsenide. In our efforts
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to characterize these monolayers, we have used Fourier
transform infrared spectroscopy and contact angle measurements. Our results have prepared us to analyze these
samples using surface vibrational sum-frequency generation: a highly selective, interfacial, nonlinear optical technique that is highly sensitive at interfaces.
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35. AN ITERATIVE STRATEGY FOR THE SYNTHESIS OF
OLIGIO-OXOFURANS
Rebekah R. Shippy and James A. Shriver

Central College
Using two simple derivatives of the well known and low
cost chemical furfural, a dimeric compound was synthesized by a standard Friedel-Crafts acylation reaction. After
protection as the acetal, this two-step procedure was iterated to construct higher order oligiomers. A number of
Lewis acid catalysts were utilized to optimization of the
initial reaction which initially took five days at elevated
temperature. The best results were seen with a number
of rare earth triflates, known to be stable in aqueous environments. With scandium triflate, the reaction readily
went at room temperature in two days.
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36. OSTRACOD ECTOPARASITE IN TWO NORTHWESTERN IOWA FENS
Joshua Abel, Brooklyn Krings, Joseph Vandyke and Richard Lampe

Buena Vista University
Three species of Ostracoda ( Candona candida, Cypridopsis aculeata, and Eucypris rava) were collected from two
fens in Buena Vista County, Iowa. Samples, first gathered
in March, 2007, showed no presence of an ectoparasite
that was observed in a sample gathered in March, 2008.
Subsequent to this discovery, samples were gathered at
four or six day intervals until December, 2008. Frequency
of parasitism was noted for groups of 100 ostracods. The
percent of parasitism increased from 13 percent throughout this period to a maximum of 100 percent. Identification of the ectoparasite has not yet been confirmed.
37. AN INVESTIGATION INTO THE EFFECTS OF 17ALPHA ETHINYLESTRADIOL ON FATHEAD MINNOWS131313
Zachary Barnes, Tony Flatness, Heather Patterson and
Johanna Foster

Wartburg College
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Oral contraceptives are drugs that have been popular for
more than 40 years, and many of them contain 17-Alpha
Ethinylestradiol (EE2). Women usually absorb 80% of
each EE2 dose and excrete the remaining 20%, which
enters the waste stream that flows to a sewage treatment
plant. Recent testing of waste water effluent documented
that EE2 exists in surface waters. EE2 is a potent hormone, and several scientific publications have demonstrated it has detrimental effects on aquatic species. Research measured the effects of EE2 on the native Fathead
minnow, Pimephales promelas, by mimicking a range of
drug concentrations found in environments that typically
occur in streams and rivers near waste water treatment
facilities. We used Fathead minnows because they can
survive in a range of clear and turbid waters, and previous research successfully used them. The hypotheses
were that male fish would have impaired gonadal development, altered sexual differentiation, and feminization of
male reproductive ducts. Juvenile fish from the same cohort were separated into four treatments: control with no
estrogen, and three different EE2 concentrations which
simulated low, middle, and high field levels previously
identified in earlier research. Dissections occurred following six weeks of exposure, and treated fish were scored
into gonadal development classes based on comparisons
against control fish. Dissected male fish significantly had
lower adult gonadal development as a result of exposure
to EE2 (§ 2 =8.9, pd0.05). Female fish were not significantly different. Future research includes testing for specific estrogen concentrations, and evidence of VTG synthesis.
38. THE ALLELOPATHIC PROPERTIES OF FRUIT AND
LEAF EXTRACTS OF THE INVASIVE EUROPEAN BUCKTHORN (RHAMNUS CATHARTJCA) AND WHITE MUL-

BERRY (MORUS ALBA)
Erica Boyd, Todd Tracy, Jenna Noble, Erin Brogan, Jacob
Gaster and Heidi Doty

Northwestern College
Allelopathy is the ability of a plant to prevent competition
for resources by inhibiting the germination and/or growth
of other plants via the release of secondary metabolites
from its tissues. European buckthorn (Rhamnus cathartica) is often described as having allelopathic properties,
although the primary research supporting such claims is
either lacking or questionable in that buckthorn's allelopathic properties are not compared to those of other
plant species. In previous studies, we examined the germination rates and seedling lengths of radish and lettuce
seeds germinated in various concentrations of buckthorn
fruit extract compared to blueberry, blackberry, strawberry, and grape extracts; and various concentrations of
buckthorn leaf extract compared to leaf extracts of native
and other invasive trees and plants. In our current study,
we modified the protocol of our earlier study by germinating seeds on a single piece of filter paper rather than between two pieces of filter paper, and we filtered leaf extracts rather than collecting and using the supernatant.

We also included in our current study the fruit of the
white mulberry (Marus alba), an invasive tree that is not
commonly thought to exhibit allelopathic properties but
whose leaves appeared to be particularly allelopathic in
our previous studies. Results of these experiments are
presented and discussed.

39. EFFECTS OF EASTERN REDCEDAR AND ITS REMOVAL
ON INVERTEBRATE ABUNDANCE AND RICHNESS IN TWO
RELICT PRAIRIES
Erin Brogan, Jacob Gaster, Jenna Noble, Heidi Doty, Erica
Boyd and Todd Tracy
Northwestern College
Eastern Redcedar is a conifer native to the eastern U.S.
that has become an insidious invader of prairie communities. To assess the magnitude of its effect on invertebrate
abundance and diversity, in September 2007 and 2008
we used pitfall traps to sample invertebrates in cedarinvaded, cedar-removed (cut and burned), and cedar-free
areas in a fragment of mixed-grass prairie at the Nature
Conservancy's Niobrara Valley Preserve (NVP), and in cedar-invaded and cedar-free areas of a degraded relict
upland prairie in Oak Grove Park (OGP). Results from
2007 showed significantly greater carabid beetle abundance in cedar-free areas and greater ant abundance in
the cedar-removed area of NVP, results consistent with
other studies that show increases in ant abundance in
recently burned prairie. However, in 2007 traps in cedarinvaded areas were placed only under the cover of the
cedar trees. We repeated our study in 2008, but with
traps in cedar-invaded areas placed both beneath the
cedars and in open areas ~Sm away. Our results from
NVP show that the presence of cedar cover drastically
reduces invertebrate abundance and richness compared
to non-cedar, burned, and open cedar areas, a trend that
may be attributable to alterations in the soil and microclimate beneath the cedars. We also found ant abundance
in the burned area had declined to numbers significantly
lowerthan the cedar-free area at NVP. Results from 2007
and 2008 at OGP are also presented and discussed.
40. DEEP LEARNING: THE IMPACT OF SKUNK RIVER
NAVY EXPERIENCE ON ATTITUDES TOWARD, AND UNDERSTANDING OF, IOWA'S STREAMS
James T. Colbert, James D. Holtz, Benjamin C. Herman
and Joanne K. Olson
Iowa State University
The Skunk River Navy was established as a servicelearning project in the Iowa State University Biology Program during the fall of 1998. The Skunk River Navy focuses its efforts on biodiversity monitoring and removal of
trash in local streams, principally the South Skunk River in
Story County, Iowa. Since 1998 over 50 tons of trash has
been removed from local streams. Students who entered
Iowa State University as biology majors during the fall of
2000, 2001, 2002, 2003, and students who transferred
into the biology major during that time frame were sur-

veyed for their participation in the Skunk River Navy and
the impacts of that participation on their attitudes toward
streams and their understanding of the issues facing
Iowa's streams. The survey was sent to 465 students.
One-hundred and sixty-one students responded for a return rate of 35%. Over 80% of respondents who participated in the Skunk River Navy reported that they enjoyed
the experience, learned new things, got to know other
students and Biology instructors better, and would recommend participation to other students. Ninety-four percent
of the participants reported that it 'felt good to do something constructive'. Analysis of the survey data by
MANOVA revealed that students who participated in the
Skunk River Navy had a more positive attitude toward
streams (p = 0.004) and had a better understanding of
the issues facing Iowa's streams (p < 0.000) than did non
-participants. Participants and non-participants were not
significantly different with regard to their opinions about
water quality regulation and policies.
41. STREAM BANK STABILIZATION IN A SMALL URBAN
STREAM CORRIDOR
Kellie Evers
University of Northern Iowa
In 2002 and 2004 Dry Run Creek was put on Iowa's impaired water list due to inadequate biodiversity of benthic
macro invertebrates, high concentrations of Escherichia
coli bacteria and high nitrate levels. Most water quality
problems in Iowa are caused by "non-point" source pollution which is sediment and pollutants such as hydro carbons, nutrients and bacteria, washing into Iowa's streams
and lakes from an area called a watershed of farm fields,
forested lands and/or urban areas. The creek itself is ~
25miles of stream channels that eventually empty into the
Cedar River. The 35 square miles that the Dry Run Creek
watershed covers leads to a high potential for human use
and contact. This presentation focuses on specific repairs
on a segment of Dry Run Creek on the University of
Northern Iowa (UNI) campus but, past, present, and future land use upstream and downstream has been considered in all applications. In UNI's partnership with the
Black Hawk Soil and Water Conservation District, the task
is to repair areas of erosion; address water quality issues
from erosion, storm water runoff and discharge waters
put into the stream; restore areas in and around the
creek to allow for biodiversity of wildlife and vegetation;
aesthetically landscape the area; inform the community of
storm water issues; set in place a management and monitoring plan to insure future success for the site; make this
creek accessible, enjoyable and safe for the public.
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42. AVIAN TRENDS WITHIN NEAL SMITH NATIONAL
WILDLIFE REFUGE AS COMPARED TO THE LARGER
LANDSCAPE FROM 1994-2007
Tyler M. Harms, Brian F. M. Olechnowski and Diane M.
Debinski
Iowa State University
Restoration of native grassland habitat in the midwestern
U.S. has become crucial to the survival of grassland birds.
Continued research is needed to monitor the success of
restoration projects in providing adequate resources to
grassland obligate birds. Trends of bird species (ten
grassland obligate species and 5 generalist species) were
examined over a 13-year time period at Neal Smith National Wildlife Refuge (NSNWR) and within the surrounding agricultural landscape in central Iowa. NSNWR was
established in 1994 and additional prairie has been
planted each year. Bird surveys were conducted at 80120 randomly selected survey points throughout the refuge from 1994 to 2007. The average abundance of each
species was calculated for each year, and regression
analyses were performed on all years to test for temporal
trends. Using data from the North American Breeding Bird
Survey (BBS) as a comparison, trends occurring in the
refuge will be compared to those occurring in the surrounding agricultural matrix. Surveys from ten different
BBS routes within the forty counties surrounding the refuge from 1994-2007 will form the BBS database. Within
the refuge, the Henslow's sparrow showed an increasing
abundance (r2=0.4742, p=0.0092) whereas the savannah sparrow (r2=0.6666, p=0.0007) showed a decrease
in abundance. Trends occurring in the surrounding landscape are currently being examined and will be reported
in the poster. Given that grassland obligate species
showed both positive and negative trends within the refuge, our results suggest that species-specific restoration
is needed.
43. THE EFFECTS OF PLANTING METHODS AND
GRANIVORY ON SEEDLING EMERGENCE AND ESTABLISHMENT IN A TALLGRASS PRAIRIE RECONSTRUCTION
Justin V. Huisman, Daryl D. Smith and Dave W. Williams
University of Northern Iowa Tai/grass Prairie Center
Many resource managers believe (anecdotally) that improving seed-to-soil contact when planting a prairie increases emergence and establishment of the natives. Recent research has shown that granivory can be a major
factor for seed loss in a prairie planting (Hemsath, 2007).
This study investigates effects of various seed incorporation methods (none, culti-pack, rake, rake and culti-pack)
on prairie species emergence and establishment over two
growing seasons. Granivore exclosures in the research
plots were used to measure the effects of granivory on
prairie seedling emergence and establishment. To measure seed incorporation, seed was coated with a fluorescent powder. Powder coated seed was broadcast in early
November 2007. Seed was incorporated into the soil by
culti-packing, raking, or a combination of raking followed
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by culti-packing. Seed was not incorporated into the soil
in control plots. A black light was used to quantify seeds
incorporated into the soil immediately after seeding and
one week later. One week after seeding there was a 21 %
seed loss in broadcast treatments with no incorporation
and no losses in treatments where seed was incorporated. Prairie species emergence and granivory were
sampled in July and September of 2008. In the treatments where raking alone and culti-packing alone were
done I had a 25% higher seedling emergence. I also
found that excluding seed predators increased emergence
by nearly 30%.
44. WETLAND SEED BANKS AND FRESHWATER BIOREMEDIATION
Kathy Leonard
Buena Vista University
Humans have depended on freshwater for a variety of
different social, life sustaining, industrial, and agricultural
needs. Since freshwater means life to a variety of organisms, the watersheds feeding freshwater systems need to
be considered when evaluating water quality of these
systems. Freshwater ecosystems linked to wetlands contain a natural bioremediation tool that may help maintain
a high level of water quality. Since 95% of Iowa wetlands
have been destroyed over the past two hundred years,
wetland reconstruction may be a viable method of improving Iowa's water quality. Seed bank studies indicate
the presence of native wetland plant species found within
sediment dominated by invasive aquatic plants. By collecting wetland sediment and promoting germination, it is
possible to discover the presence of potential plants that
could contribute to plant diversity if an area was to be
involved in wetland reconstruction. This study is investigating wetland abundance and diversity by promoting
seed bank germination of sediment taken from a fringe
wetland dominated by Typha latifolia at Little Storm Lake
in Storm Lake, Iowa collected October, 2007. According
to a Shannon Diversity Index, seed bank results indicate a
score of 0.301, when compared to a score of O (zero)
which indicates the presence of only one species for the
fringe wetland dominated by T. latifolia. These results
lead to the potential of using wetland seed banks to
populate constructed treatment wetland sites as a
method of improving plant diversity and ultimately water
quality.

common in patch-burn-graze sites than in control and
graze only and the ants were almost twice as common in
control sites than in graze only and patch-burn-graze
sites. Additional species level analysis will be required to
understand the ecological implications of these responses.

47. COMPARISON OF SMALL MAMMAL POPULATION
CHARACTERISTICS IN ADJACENT WOODLANDS AND
PRAIRIES OF MT. TALBOT PRESERVE IN PLYMOUTH CO.,
IOWA
James C. Stroh, Brett Miner, Justin Flammang, Thomas
Butzke and Patrick Dempsey
Morningside College

h

46. ASSESSING EFFECTS OF FIRE AND GRAZING ON
PRAIRIE INSECT BIODIVERSITY
Michael Rausch 1, Diane M. Debinski 1, Laura Merrick1, Ray
Moranz2 , Dave Engle2, Ryan Harr1 and Jim Miller3
Iowa State University, Oklahoma State University, University of Illinois1
Much debate has ensued over managing prairies for biodiversity, particularly with respect to insect communities.
Fire and grazing are coupled processes that historically
defined prairie ecosystems. However, re-establishing
these coupled disturbances can be restricted by land use
legacies imposed by cultivation and other disturbance
regimes. Burning is important for control of woody and
exotic plant invasion, but it can also cause insect mortality. Grazing can enhance structural heterogeneity of
vegetation, but high grazing intensity leaves insufficient
herbaceous vegetation to carry fire or to provide habitat
for invertebrates. We established an experiment to 1) test
the differential effects of homogeneity management
(burning every 3 years/no grazing vs. burning every 3
years/ moderate grazing), and heterogeneity management (patch-burn grazing--burning spatially distinct
patches with free access by moderately stocked cattle) on
insects and 2) examine how these responses are mediated by prior land use. We initiated our experiment in
2007 and 2008. Over 100 insect families have been identified and spittlebugs (Cercopidae), leafhoppers
(Cicadellidae), and ants (Formicidae) were the most
abundant. An observed difference possibly due to treatments was that the spittlebugs were almost twice as

A comparison of species composition, density and diversity of terrestrial small mammals was initiated in the forest and grasslands in Mt. Talbot State Preserve and Stone
State Park in the Loess Hills of western Iowa in September, 2007. Line transects (ca 50 m) were established with
Sherman live traps in both the tall grass prairie community and in the adjacent hardwood forest. Captured mammals were identified, marked and released during a six
day sample period each month through March 2009. Density was determined using assessment lines. There was a
significant difference (P < 0.01) between mean mammal
density in the forest and the grasslands for sixteen
months of the study. In addition, more species of small
mammals were captured in the prairie and the Simpson's
diversity index of the prairie mammals was almost three
times greater than that of the forested areas.
48. RECOLONIZATION OF A TALL GRASS PRAIRIE BY
SMALL TERRESTRIAL MAMMALS AFTER A SPRING BURN
IN MT. TALBOT STATE PRESERVE IN WESTERN IOWA
James C. Stroh, Brett Miner, Justin Flammang, Adam
Mathers and Ryan Oetken
Morningside College
The purpose of this study was to document the effect of
fire on the distribution and abundance of small terrestrial
mammals in the largest prairie patch in Mt. Talbot State
Preserve in the Loess Hills of western Iowa. Beginning in
April 2008, a line transect (50 m) was established with
Sherman live traps immediately after the prairie was
burned. Captured mammals were identified, marked and
released during a six day sample period each month
through January 2009. No small mammals were captured
on the burned prairie for the first two months of the
study. Furthermore, only deer mice (P. maniculatus) and
white-footed mice (P. /eucopus) were captured on the
redeveloped prairie until September 2008 when one adult
prairie vole (M. ochrogastef) was recorded. Density and
diversity of small mammals increased steadily through the
fall of 2008 and reached a peak in December ( 439 mammals/ha). Following this December peak no small mammals were captured during the six day sample period in
January of 2009.
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49. BIOMASS, MINERAL CONTENT AND WINTER
PHENOLOGY OF NINE TALLGRASS PRAIRIE FORBS
Jennifer N. Wahl, David W. Williams and Daryl D. Smith
University of Northern Iowa Tai/grass Prairie Center
Coal fired power plants are responsible for more than 75
percent of the energy produced in Iowa. Power plants _
have co-fired switchgrass (Panicum virgatum) with coal in
an attempt to reduce harmful emissions. Biomass fuels
can reduce CO 2 and other toxic emissions, but can also
create problems in power plant combustion chambers.
High concentrations of sodium, potassium and silica
within biomass can cause slagging and fouling, resulting
in costly shutdowns for cleaning. The Prairie Power Project of the UNI Tallgrass Prairie Center is investigating
mixtures of prairie species to maximize biomass production. This experiment examines nine forb species from
these mixtures. Little is known about the chemical composition of these forbs. Mineral concentrations of these
nine forbs were measured from samples collected in late
fall and compared to samples collected in late winter.
Th~ forbs were sampled at five locations of varying soil
types. Overall, slag and foul potential dropped 63.7 percent from late fall sampling to the late winter sampling.
Two species were found to have indices for probable
slagging: stiff goldenrod (Solidago rigida) and Canada
goldenrod (Solidago canadensis). Slagging and fouling
indices for these two species decreased from late fall to
late winter by 56.1 percent and 71.3 percent respectively.
This suggests that harvesting biomass in late winter
rather than in late fall will decrease the potential for slagging and fouling.
50. THE EFFECTS OF MYCORRHIZAL INOCULANT AND
MICRONUTRIENT SEED TREATMENT ON EARLY ESTABLISHMENT OF A TALLGRASS PRAIRIE RECONSTRUCTION
Christopher L. Barber, Daryl D. Smith and David W. Williams
University of Northern Iowa Tai/grass Prairie Center
Symbiotic relationships between mycorrhizal fungi and
land plants are one of the most widespread examples of
symbiosis on Earth yet little is understood about the
scope of their relationship in nature. Mycorrhizal fungi
embed themselves in root tissue and act as a secondary
root system for the plant providing water and nutrients in
exchange for carbon. The fungi possess small diameter
hyphae that are capable of reaching the smallest crevices
in soil where immobile micronutrient particles are often
found. Prairie reconstructions are often done on disturbed
sites such as reclaimed cropland, turf grass, and road
rights-of-way. Disturbed soils often lack adequate quantities of both mycorrhizal fungi and micronutrients. This
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experiment examines the effect of commercially produced
mycorrhizal inoculant and a micronutrient powder seed
coating have on native vegetation establishment in a tallgrass prairie reconstruction . Four treatments (control,
mycorrhizal, micronutrient, and mycorrhizal and micronutrient) will be replicated a total of six times (two blocks
with three replicates per block). A seed mixture of 36 native species (8 grasses and 28 forbs) will be used to determine variation in mycorrhizal dependency among species. The 17.5 m x 17.5 m plots will be seeded in the
spring of 2009 and sampled in the fall of 2009, spring
2010, and late summer 2010. Data collected will include
the number of each native species, weed species present,
native above ground biomass, above ground biomass of
weed species, and percentage of fungal colonization. A
microcosm of this experiment will be replicated in a
greenhouse using sterilized soil.
51. THE RELATIONSHIP BETWEEN NATIVE PRAIRIE
PATCH SIZE AND DIVERSITY AND ABUNDANCE OF
SMALL TERRESTRIAL MAMMALS IN MT. TALBOT STATE
PRESERVE AND STONE STATE PARK OF WESTERN IOWA
James C. Stroh
Morningside College
The purpose of this study was to discern the effect of
patch size on the diversity and abundance of small terrestrial mammals in the prairies in Mt. Talbot State Preserve
and Stone State Park in the Loess Hills of western Iowa.
Beginning in September 2007, 50 m line transects were
established with Sherman live traps in seven prairie
patches ranging in size from 0.9 to 4.6 ha. Capture~
mammals were identified, marked and released during a
six day sample period each month through March 2008.
Results indicate that larger prairie patches contain more
species of small mammals and have a higher Simpson's
diversity index. Prairie patches smaller than one hectare
were devoid of resident mammal populations. Patch size,
coupled with an annual fire regime to arrest woody plant
growth, seem to influence the number and diversity of
small terrestrial mammals in the native prairies of the
northern Loess Hills.
52. HYDROLOGIC CHANGES IN IOWA BASINS: IMPLICATIONS FOR STREAM AND WATERSHED RESTORATION
TO CONSERVE AQUATIC BIODIVERSITY
Kristen Blann and Jennifer Filipiak
The Nature Conservancy
The alteration of natural hydrology has been identified as
a major stressor impacting biodiversity in many freshwater ecosystems. In Iowa, both the terrestrial landscape
and the surface hydrology have been dramatically transformed since European settlement, with implications for
aquatic ecosystems and habitats. We assessed changes in
flow in Iowa streams and rivers in order to explore the
implications for biodiversity and to inform stream and
watershed restoration planning. Streamflow records from
long-term gage locations in four eastern Iowa river basins

were analyzed using Indicators of Hydrologic Alteration
(Richter et al. 1997). Statistically and ecologically meaningful increases were demonstrated for nearly all indicators, including mean and median monthly flows, peak
flow magnitude and duration, and low flow magnitude
when comparing periods prior to 1970 to flows 1970 2007. The increases in mean and median monthly flows
are proportionally higher during the spring, and are particularly pronounced in April. Increased flows have implications for stream power, channel stability, and overall
sediment and contaminant yields to the Mississippi River
from eastern Iowa basins. These changes in turn have a
range of implications for aquatic communities via their
influence on physical and hydraulic habitats, water quality, and adaptations to flow regimes. In order to be effective, watershed protection and restoration efforts must
understand and address problems such as poor water
quality, habitat degradation, and erosion in hydrologic
context.
53. RESPONSE OF AMPHIBIANS TO RESTORED WETLANDS ON AN AGRICULTURAL LANDSCAPE
Amanda Burow1, Amy Geffre1, Robert W. Klaver 2, Kimberly A. Murphy1 and Paul E. Bartelt 1
Waldorf Co/lege1, U.S.G.S. Center for Earth Resources
Observation and Science
We are measuring the response of amphibian populations
to wetland restoration on an agricultural landscape in
north-central Iowa. After a century of draining wetlands,
over 1500 ha (>4000 acres) of wetlands (with established
easements) have been restored in Winnebago County
since 1992. We use visual surveys to estimate occupancy
in wetlands, genetic analysis to estimate dispersal patterns, mark/recapture (PIT tags and telemetry) to measure movements through the agricultural landscape, physical models to measure daily environmental variation
among habitats, and Niche Mapper (a process-driven
mechanistic program) to model amphibian physiology
across the landscape. By integrating these data into a
GIS, our goal is to create cost-surfaces to predict movement corridors and test scenarios of how further changes
(e.g., cover change, global warming) might affect the
structure and persistence of amphibian populations. We
are focusing our attention on the movements of Northern
leopard frogs (Rana pipiens) and American toads (Bufo
americanus) among 20 wetlands grouped into three clusters. During the first of three seasons, we surveyed all
wetlands, tagged 102 animals, and collected tissue samples from 195 animals. Occupancy values were 0.90 for
American toads and 0.31 for leopard frogs in the spring
and diminished during the season. We will continue this
study for two more seasons and begin developing predictive models.

54. THE EFFECTS OF VARYING SEEDING RATES OF
BOUTELOUA CURTIPENDULA AND MOWING ON NATIVE
PLANT ESTABLISHMENT IN A NEW PRAIRIE RECONSTRUCTION
Ryan L. Welch, Daryl D. Smith and David W. Williams
University of Northern Iowa Tai/grass Prairie Center
A major problem in prairie reconstruction is weed competition. Research has shown that mowing in the first year
can increase establishment and survival of prairie plants.
The use of nurse crops (companion crops) has been suggested as an alternative to mowing for weed suppression.
The goal of this study was to examine various seeding
rates of B. curtipendula, as a nurse crop in mowed and
unmowed plots to determine if it suppresses weeds without reducing the establishment of seeded natives. We
hypothesized that increasing the seeding rate of B. curtipendula will reduce weed growth and promote an increase in native seedling numbers. In addition we hypothesized that number of the native seedlings in mowed
plots with no B. curtipendula seed will be similar to unmowed plots seeded with B. curtipendula. Seeds of 25
different species of grasses and forbs were broadcast on
June 18th at Neal Smith Wildlife Refuge at a seeding rate
of 22 seeds/m 2. B. curtipendula was also broadcast at
seeding rates of 0, 22, 43, 173, and 345 seeds/m2, The
site was mowed mid-August of the first growing season
and approximately every three weeks of the second
growing season. Sampling was done in early September
2005 and in June and mid August 2006. Native seedling
counts, biomass clippings, basal cover, and photosynthetic light were measured. Results show no significant
difference (p>0.05) between seeding rates in total native
species composition or weed biomass.
55. GENETIC RELATIONSHIPS OF BOBCATS IN IOWA
AND SURROUNDING MIDWESTERN STATES15F
Dawn M. Reding1, Anne Bronikowski 1, Todd Gosselink2
and William R. Clark1
Iowa State University, Iowa Department of Natural Resources2
As a result of large scale conversion of forests and grasslands to agriculture, coupled with unregulated harvest,
bobcats (Lynx rufus) were largely eliminated from the
Midwest by the mid-1900s. The species is currently on
the rebound and reclaiming parts of its former range, including portions of Iowa, but it remains largely absent
from the core of the area. It is not clear where these bobcats in Iowa are coming from and whether they may continue to spread in distribution throughout the state. To
help address these questions, we examined the genetic
relationships of bobcat populations within Iowa and
across the Midwest to assess the connectivity of bobcat
populations in this region and to identify potential pathways and barriers of dispersal. Using a panel of 19 microsatellite markers, we analyzed 750 bobcat samples
collected from Iowa, Wisconsin, Minnesota, North Dakota,
South Dakota, Nebraska, Kansas, Missouri, and Illinois.
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We used a Bayesian clustering method to infer the number of populations in the sample set and assign individuals to the appropriate cluster. The analysis identified
three putative subpopulations in our sample set, and
these populations are moderately differentiated from one
another based on pairwise Fst values (0.044-0.067). Results indicate that bobcats in the Midwest do not represent a panmictic population and suggest that landscape
characteristics are influencing population structure.

animal diversity. No significant difference was found in
overall diversity or within a species group, with the exception of butterflies, as estimated by effective number of
species at mitigation and reference wetlands. Because
the effective number of species is a measure of the number of common species at a site, this result suggests that
the number of common species within each species group
is approximately equal between mitigation and reference
sites.

56. ARCHIVE OF IOWA SMALL MAMMAL METADATA

58. A COMPARISON OF WATER QUALITY IN EASTERN
IOWA REFERENCE AND MffiGATION WETLANDS
Martin St. Clair
Coe College

John Bowles1, Richard Lampe 2 and David Dobson 3
Central College1, Buena Vista University, Guilford College
Metadata for over 12,000 specimens representing 29
small mammal species collected in Iowa from 1972 to
1993 are available in a database (http://
www.guilford.edu/geology/iowamammals) for public use.
In addition to GIS coordinates of capture site, information
regarding habitat and reproductive status of the individual
are provided in a searchable format. We hope this archive
will prove useful for both researchers interested in Iowa's
small mammals and teachers wishing to use real data for
class activities when they are unable to collect their own.

57. ECOLOGICAL PERFORMANCE OF MffiGATION WETLANDS IN IOWA
T. VanDeWalle 1, K. Poole 2, S. Marler3, N. Bernstein4, C.
Chumbley5, S. P. Main 6, D. McCullough6, J. Miller2, F. Olsen7, J. Parmelee8, T. Rosburg 9, D. Schlicht7, M. St.
Clair 10 , W. VanDeWalle 1 and E. Walsh 2
Natural Resources Consulting, Inc. 1, Iowa State University, Iowa Department of Transportation3, Mount Mercy
College4, AECOM5, Wartburg Collegt!, Iowa Lepidoptera
Projecf, Simpson College9, Drake University, Coe College10
Intensive biological inventories were used to evaluate
ecological performance at 12 Iowa Department of Transportation mitigation wetlands and three reference wetlands in Iowa. Species richness and abundance data were
collected on algae, protozoa, aquatic invertebrates, vascular plants, butterflies, amphibians, reptiles, birds and
mammals at each site. Species richness and diversity at
mitigation sites and reference sites were compared to
determine if mitigation wetlands are performing differently than reference wetlands. In addition, abiotic factors
having the potential to influence biological diversity were
also studied, including water quality and physical and
landscape characteristics (local and watershed level) at
each study site. The results of this comprehensive study
of the ecological performance of wetland mitigation sites
suggest that mitigation sites in Iowa are performing similarly to reference wetlands ecologically. Reference wetlands and mitigation wetlands in Iowa are similar in terms
of water quality; landscape processes; site conditions;
diversity of algae/protozoa/aquatic invertebrates, amphibians, birds, mammals, reptiles; and overall plant and
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A set of reference and mitigation wetlands in eastern
Iowa were sampled during the summers of 2005 and
2006. Common water quality parameters, with a particular emphasis on nitrogen and phosphorus, were measured to compare the function of the constructed wetlands
to the reference sites. Mitigation wetlands showed significantly higher values for pH, turbidity, total suspended
solids, and ammonia, while conductivity was significantly
higher in the reference wetlands. Nutrient values were
not significantly different. Wetlands fed by surface water
flows showed the impact of human activity (higher levels
of chloride and nitrate) more dramatically than did the
isolated wetlands. Isolated wetlands had higher values for
several parameters (total suspended solids, turbidity, dissolved oxygen, pH, total phosphorus, chemical oxygen
demand) consistent with higher levels of aquatic plants
and photosynthesis. Both reference and mitigation wetlands were effective at nutrient removal.

59. AQUATIC MICROORGANISMS OF IOWA WETLAND
MffiGATION SITES
Stephen P. Main
Wartburg College
During 2005 and 2006 twelve wetland mitigation sites
and three natural wetlands in Central Iowa were sampled
and the fresh samples examined microscopically. The 222
collections observed represented all available substrata,
but were mostly epiphyton, epipelon, and metaphyton.
The 847 taxa recorded include 615 non-diatom algae, 157
non-photosynthetic protozoans, and 75 microinvertebrates. Diversity peaked during the first two years and
declined slightly in the oldest sites. The most abundant
and widespread aquatic microorganism was Trachelomonas volvocina Ehrenberg. The genus Trachelomonas was
represented by over 43 taxa. The three natural wetlands
were a prairie pothole, a peatland marsh, and an upper
floodplain river marsh. The microorganisms of the created
wetlands most resembled the upper floodplain river
marsh. Cyanobacteria diversity is high; but low abundance suggests high N levels. Increased variation in
physical structure at a site was associated with increased
aquatic microorganism diversity.

60. AN EVALUATION OF VEGETATION AND PLANT COMMUNmES AT RECONSTRUCTED AND NATURAL WETLANDS
Thomas Rosburg
Drake University
Vegetation at 12 reconstructed wetlands and 3 natural
wetlands was sampled during 2005 and 2006. Plant communities were delineated and a qualitative floristic inventory obtained. Quantitative data reflecting species abundance was collected along transects that traversed the
wetland communities. There were 35 plant communities
mapped on the 15 study sites. Those with the highest
occurrence include temporary/seasonally flooded wetland,
semi-permanently flooded wetland/aquatic, temporary
flooded reed canary grass, tallgrass prairie reconstruction
and wet-mesic cool-season grass and forb. The habitat
diversity index (HDI) ranged from 1.6 to 17.3. There was
no correlation between size of the site and it's HDI. There
were no significant differences in HDI or the percentage
of wetland between reconstructed and natural sites. The
total number of plant taxa observed over all sites was 578
species. Genera that were most represented in the vegetation include Carex(46), Aster(12), Polygonum (11),
and Sagittaria, Lysimachia, Quercus, Bidens, and Plantago
(6 each). Vegetation at the reconstructed wetlands did
not attain the quality inherent in natural wetlands. Exotic
species combined with the lack of Carexand other important wetland species is a central area of difference. Reconstructed wetlands exhibited very few discernible patterns in vegetation that could be attributed to size or age
effects. Small sites had species compositions with greater
wetland affinity than did large sites, thus better restorations can be achieved if their size is kept relatively small.
Inclusion of non-native species contributed to the overall
lack of ecological performance. A more knowledgeable
design of seed mixes is needed.
61. BUTTERFLIES AS INDICATORS OF SUCCESS IN WETLAND MITIGATION SITES
Dennis Schlicht and Frank Olsen
Iowa Lepidoptera Project
Invertebrate diversity and abundance have been known
to be indicators of the history, quality and effects of management on natural areas. This study sought to assess
how well 12 Iowa Department of Transportation compensatory wetland mitigation sites function ecologically when
compared to 3 natural areas. Butterflies were surveyed
due to their manageable species richness and ease of
identification. During the summers of 2005 or 2006 the
15 sites were surveyed every 10 days in the non-frost
season. Species were identified by sight or examined after capture. These data as well as data on other taxa and
abiotic conditions were used to calculate an overall index
of condition for each site. Results suggest that compensatory wetland mitigation sites can function ecologically in
the landscape and that butterfly data correlates to site
quality.

62. AMPHIBIAN AND REPTILE USE OF MmGATION WETLANDS IN A PREDOMINATELY AGRICULTURAL LANDSCAPE
Jeff Parmelee1, Neil Bernstein 2, David McCullough 3, Terry
VanDeWalle4 and Wendy VanDeWalle4
Simpson College1, Mount Mercy Co//ege2, Wartburg College', Natural Resources Consulting, Inc. 4
Amphibians, and to a lesser extent reptiles, have been
the focus of much attention because of worldwide popu lation declines. Wetlands in an agricultural state such as
Iowa are exceedingly rare and amphibians must often
rely on anthropogenic habitats such as farm ponds and
constructed wetlands for their breeding and survival. We
conducted a two year study on the ecological performance of 12 Iowa Department of Transportation mitigation
wetlands and three reference wetlands in Iowa. Amphibians and reptiles were intensively sampled at each site
over a year by a variety of methods including frog-call
surveys, drift fences with pitfall traps, turtle trapping, and
opportunistic searching. Species richness and abundance
of amphibians and reptiles did not differ significantly between reference and mitigated wetlands, for example the
most diverse site for amphibians was a mitigation wetland
(9 species) and the lowest number of species was found
at Doolittle Prairie, a natural wetland (2 species). Frogs,
especially bullfrogs and cricket frogs, were found at high
densities at many mitigation wetlands, and at more recently constructed wetlands. We also did not find any
species unique to the reference wetlands to use for a
rapid assessment of habitat quality. On average we recorded 5 amphibian species and 3 reptile species at our
wetland sites and it appears that factors such size, habitat heterogeneity, and connectivity to other wetlands may
be more important to amphibians and reptiles than
whether the wetland is created or natural.
63. MAMMALIAN UTILIZATION OF COMPENSATORY
WETLAND MmGATION SITES IN IOWA
David A. McCullough 1, Neil Bernstein 2, Jeff Parmelee3,
Terry VanDeWalle4 and Wendy VanDeWalle4
Wartburg College1, Mount Mercy College2, Simpson College', Natural Resources Consulting, Inc. 4
As with other vertebrate groups, mammals tend to be
more visible and relatively easily surveyed. As such, they
would seem to be an obvious choice as a measure of
habitat quality. As a subset of a larger comprehensive
analysis of the efficacy of constructed and reconstructed
wetland mitigation sites in Iowa--data are presented that
specifically address the degree to which mammals use
mitigated sites relative to more natural reference sites.
Overall, there was no statistical difference in mammalian
diversity between mitigation and reference sites. However
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there were individual differences between sites that indicate habitat quality, degree of isolation, and other variables may play a role in patterns of mammal use of restored and reconstructed sites.
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66. CHEMICAL MECHANICAL PAIRED GRINDING: A DEFECT DETERRENT POLISHING TECHNOLOGY
David Asplund, Ann Klein, Pavan Karra and Abhijit
Chandra

Iowa State University
To reduce the occurrence of defects inherent in current
Chemical Mechanical Planarization (CMP) processing of
semiconductor wafers, a novel approach that combines
chemical dissolution with conventional grinding is envisioned. The proposed Chemical Mechanical Paired Grinding (CMPG) process is embodied in the CMPG machine,
conceived and built in our lab. It is endowed with a compensatory force balance system that manages the force
applied by an abrasive grit on the wafer, and keeps it
within a pre-specified threshold. The primary defect deterrence mechanism comes from passive and active system responses. The passive aspect comes from a set of
gimbals that allow the workpiece to respond globally to
undesirable agglomerates. The active response comes
from a piezoelectric actuator imbedded in the pad capable
of responding locally to perturbations. This paper will present dynamic simulations of polishing performed on the
CMPG machine, verify those against experimental observations, and compare the results from those obtained on
conventional CMP practices.
67. DESIGN OF COATED SPHERES FOR NEGATIVE REFRACTIVE INDEX IN A META-FILM AT MICROWAVE FREQUENCIES
K. N. Lindley, J. Liu and N. Bowler

Iowa State University
The output of a 3D full-wave simulation of the electro-
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magnetic behavior of a coated sphere in a square
waveguide is presented. The simulation was made using
Ansoft's High Frequency Structure Simulator (HFSS). Perfect electrical and perfect magnetic boundary conditions
were applied to the top/bottom and sides of the
waveguide, respectively, in order to create mirror image
conditions in which a two-dimensional periodic array
(meta-film) of coated spherical particles could be simulated. In the core-shell particle, a high permittivity core
supports cavity resonances that give rise to negative permeability in certain frequency bands. A semi-conductive
shell gives negative permittivity at lower frequencies than
in metals due to the lower value of the plasma frequency.
With the restriction of effective medium theory-that the
wavelength in the meta-film should be much greater than
the particle dimension-the described simulation was performed in order to pinpoint material and geometric parameters of the core (permittivity and radius) and shell
(plasma frequency and radius) that give rise to negative
index behavior in the X-band frequency range, between 7
and 12.5 GHz. The potential for fabricating such a metafilm is indicated, along with example applications.
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68. FOCUSED ELECTRIC FIELD INDUCED ION TRANS-

PORT
Dibyadeep Pau11, Abhijit Chandra1, Ashraf Bastawros 1 and
Harley Johnson 2
Iowa State University, University of Illinois2
In the present work we propose a novel method of fabricating micro/nanostructures using a technique known as
Focused electric field induced ion transport. A curved
Nation membrane is used to selectively etch away copper
from the substrate to yield various geometries sculpted
on to the metal plate. Since the electrolyte is physically
prevented from coming into contact with the metal substrate, the proposed method is environmentally benign.
Experimental studies were carried out earlier to verify the
above procedure and yielded good results. In this work,
we investigate the process using finite element based
modeling. The electrolyte is modeled using the standard
Nerst-Planck based formulation. The copper electrode is
modeled using the Butler-Volmer equation, while the
membrane is treated using the concentrated solution the-

ory.
69. EFFECT OF CHAMBER PRESSURE ON SPREADING
AND SPLASHING OF LIQUID DROPLETS UPON IMPACT
ON A DRY SMOOTH STATIONARY SURFACE
Neeraj Mishra and Albert Ratner
University of Iowa
There has been significant recent interest in broader and
more general adoption of alternative fuels, including ethanol enhanced liquid fuels. Using these fuels in internal

combustion engines changes the spray, liquid break, and
splashing behavior, which in turn has a large impact on
the combustion process. To assess how fuel droplet behavior is affected, particularly at high pressures present in
an engine, this study examines droplet impacts at 1.8 3.5 m/s at chamber pressures of up to 15 bars. The 2.0
or 2.7 mm diameter drops impact a stationary, smooth,
dry and room temperature quartz surface with the liquids
tested including methanol, ethanol, N-propanol and distilled water. The goal is to study the threshold splashing
pressure for various impact speeds and hence, understand the variation in splashing ratio, as first defined by
Xu et al, for relatively low Reynolds' number conditions.
The splashing ratio was found to increase almost linearly
with pressure for all three alcohols tested, suggesting
that ambient chamber pressure plays a role in splashing
only near the splashing limit. Prompt splash behavior was
noted for methanol and ethanol at low impact speeds.
Testing also shows that the maximum spread factor is
independent of ambient pressure.
70. CALCULATION OF FUEL SHEAR STRESS IN A DIESEL
ENGINE FUEL SYSTEM AND SIMULATION OF FUEL DROP
SPLASHING
Yan Zhang, Brian Sulak and Albert Ratner
University of Iowa
Fuel fire safety is an issue of ongoing importance for
ground transport vehicles. One proposed method for reducing fuel fires is to eliminate the fuel mist cloud that
often results in crashes. The methodology envisioned
utilizes polymer addition to the fuel so as to induce nonNewtonian behavior and there-by prevent fine mist formation. Since these polymers would always be present,
fuel system performance needs to be assessed and the
key parameters need to be related to on-going experiments. This work presents the calculations of the shear
stress along a diesel engine fuel system. Also the experimental configuration is modeled in Fluent so as to enable
comparison of real engine conditions to experimentally
measured behavior. In the future work, the model will be
modified to include non-Newton fluid properties.
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71. EFFECTS OF PRESSURE OSCILLATION ON COMBUSTION DYNAMICS IN A PREMIXED GAS TURBINE BURNER
Majid Emadi and Albert Ratner
University of Iowa
Combustion instability is caused by the interaction between the unsteady characteristics of combustion and the
chamber or flow system acoustic characteristics. Prediction of combustion instability requires a suitable description of the flame response to pressure oscillations. This
work examines flame dynamics of a lean premixed swirl
stabilized flame responding to enforced acoustic waves
generated downstream of the flame. A range of mean
chamber pressures is examined, with cases varying from
0.1 MPa to 0.34 MPa, while acoustic frequencies range
from 22 to 300 Hz. Planer laser induced fluorescence and
natural chemiluminescence of hydroxyl radials is measured to enable analysis of the transfer function and the
flame structure. Results show that the response amplitudes for excitations below l00Hz are lower than for
higher frequencies. This trend persists for elevated pressures as well. As expected, the flame shortens and widens due to the increased flame speed at the higher pressure conditions. This change appears to only weakly affect the acoustic coupling.
72. RENEWABLE FUELS FROM BIOMASS: A TECHNOECONOMIC ANALYSIS OF BIOMASS GASIFICATION
Ryan M. Swanson, Justinus A. Satrio and Robert C. Brown
Iowa State University
This study compares the technical and economic analysis
of two 2000 tonne-per-day biomass to liquid, thermochemical biorefineries fed by corn stover. The thermochemical gasification pathway in study uses heat energy
to catalyze the conversion to synthesis gas and the
Fischer-Tropsch (FT) process with metallic catalysts to
convert gas to fuel. The two scenarios include high temperature (1300°(), slagging gasification and low temperature (850°C), non-slagging gasification both followed
by the FT process. In order to become commercially
available technical and economic feasibility must first be
proven. Process modeling has shown the energy and fuel
yield, capital and operating cost analysis have been determined to estimate fuel selling price, and sensitivity analysis has been performed. Results show that while the thermochemical pathway is technically feasible, investment
costs and selling prices are high, yet comparable to previous studies.
73. METHODS IN BIOMASS GASIFICATION AND PYROLYSIS RESEARCH
John Hennigan, Eric DeCristofaro and Albert Ratner
University of Iowa
Biomass gasification and pyrolysis is an increasingly important research topic. The gasification of biomass is a
means of extracting energy from an otherwise wasted
natural byproduct. This work is a survey of methods,
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equipment, and experimental setups utilized for biomass
investigations in institutions around the world, including a
fairly new system at the University of Iowa. Research on
this topic generally falls into three intertwined focus areas: (I) computation fluid dynamics (CFD) modeling, (II)
industrial applications of the technology, and (III) fundamental understanding of the processes that occur. The
focus tends to dictate the type and range of data that is
collected and how generally applicable the data generated. Biomass research at the University of Iowa focuses
on the fundamental understanding of pyrolysis and gasification, with a particular emphasis on measuring the time
varying production of chemical species during the devolatilization process. The particular experimental configuration reflects that and utilizes a series of individual
sensors to continuously measure the evolution of product
gases from biomass samples.

74. GAS EVOLUTION FROM BIOMASS GASIFICATION
AND PYROLYSIS
Jean Ingelin, Eric Decristofaro, Albert Ratner and John
Hennigan
University of Iowa
This work explores the gasification and pyrolysis behavior
of oat hulls at temperatures between 400-800°C and
equivalence ratios from Oto 1. The evolution of hydrogen, carbon monoxide, and methane production from oat
hulls is measured as well as the carbon dioxide, oxygen,
and relative humidity. To achieve the desired accuracy, a
custom experimental setup was constructed to obtain
time varying gasification and pyrolysis data at high heating rates. Biomass is dropped into a flow of heated nitrogen where the biomass thermally breaks down, releasing
various gases. A series of eight gas specific sensors
measure the resulting species concentrations produced
from the biomass samples. The results show that pyrolysis occurs faster at higher temperatures and at higher
equivalence ratios, as expected. The short gas residence
time of 0.2 seconds was found to inhibit H2 production. It
was found that CO 2 production increases with increasing
equivalence ratio while CO production peaked at an
equivalence ratio of 0.39. As a result of this research a
database was established across a wide range of equivalence ratios and temperatures. This data was compiled
into a series of equations that can be used by CFD researchers and industry to better understand and predict
gas production characteristics in many gasification and
pyrolysis applications.
75. ENGINEERING BIOCHAR: CHARACTERIZATION OF
CHARS FROM THREE THERMOCHEMICAL PROCESSES
Catherine E. Brewer, Hernan Trevino, Justinus A. Satrio
and Robert C. Brown
Iowa State University
Expanding research into biochar soil amendment and carbon sequestration applications has created several new
opportunities and challenges for thermochemical biomass

processing platforms. Each platform is optimized for a
specific product, such as bio-oil from fast pyrolysis or syn
gas from gasification, but all produce char as a byproduct. Traditional applications of this byproduct are production of process heat or electricity or use as activated carbon. This study looked at the feasibility of using these
solid byproducts as soil amendments and carbon sequestration agents. Char samples from the fast pyrolysis and
gasification of switchgrass and corn stover were characterized for a variety of physical, chemical and soil interaction properties. Special attention was paid to correlating
processing conditions to char properties. For comparison,
chars from the same feedstocks were produced under
slow pyrolysis conditions which resemble traditional charcoal making. Analyses used to characterize these three
char types included proximal and elemental analysis, particle size distribution, scanning electron microscopy
(SEM), BET surface area, particle density, photo-acoustic
Fourier transform infrared spectroscopy (ffiR-PAS), X-ray
fluorescence (XRF) mineral analysis, nuclear magnetic
resonance (NMR), and cation exchange capacity (CEC).
Current follow-on agronomic studies include correlating
biochar properties to incubation soil responses and plant
growth tests.
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76. PHYLOGENETIC DIVERSITY OF LACTIC ACID BACTERIA IN CORN SILAGE AS DETERMINED BY 165 RRNA
GENE SEQUENCE ANALYSIS
Julie Champoux and Azeem Ahmad
Pioneer Hi-Bred International, A DuPont Company
Lactic acid bacteria (LAB) group constitute an ecologically

and phylogenetically very diverse group. Naturally occurring epiphytic lactic acid bacteria communities on forage
crops determine the quality of silage produced by ensiling. Therefore, we examined phylogenetic diversity of
LABs in untreated corn silage samples using 165 rRNA
gene sequence analysis. Total community DNA was extracted from untreated corn silage using FASTprep DNA
system. LAB specific oligonucleotide primers were used to
amplify complete 165 rRNA gene by PCR. The bluntended PCR products were cloned and 100 randomly selected clones were sequenced. Initial sequence analyses
showed a high diversity of LABs in these samples. We
expect to report several new LAB isolates including yet
unculturable bacterial species that might play a critical
role in the fermentation processes during ensiling. A comprehensive identification and classification scheme will be
completed for new isolates with unique and beneficial
metabolic traits as a result of this study.

77. INVESTIGATION OF THE SOURCE AND TRANSFORMATION OF NITRATE IN THE WAVERLY QUADRANGLE
USING DUAL STABLE ISOTOPES
Amanda Clarkson, Chad Heinzel, Drew Kreman and Adam
Campbell
University of Northern Iowa
Nitrate contamination is a common occurrence in Iowa
ground water and surface water. An investigation will be
performed in the Waverly Quadrangle, Iowa to determine
nitrate concentrations and sources in ground water wells
and surface water. Dual stable isotopes of nitrogen and
oxygen will be utilized to determine the source and fate
of nitrate. Water samples will be collected for 7 consecutive months, beginning in March 2009, at approximately
thirty sites with proper spatial distribution. Assessment of
overall water quality will be undertaken as well as determination of nitrate concentrations and o15N and 0180
values. Field investigation will also take place to analyze
land use, glacial surface features and proximity of ground
water wells and surface water to sinkholes. Statistical
analysis will be performed to analyze associations between nitrate concentrations and land use and the surficial geology of the Waverly Quadrangle. Expected results
include ground water and surface water concentrations to
exceed the EPA maximum concentration limit (MCL) for
nitrate in drinking water during crop growing season and
isotopic values of nitrate in water to suggest contamination by usage of commercial fertilizers. It is also expected
that the diverse surficial geology and land use of the
Waverly Quadrangle will have statistically significant impacts on water quality. From this study, it will be evident
that current agricultural practices are negatively impacting the existing ground water and surface water of the
Waverly Quadrangle.
78. PREVALENCE OF STAPHYLOCOCCUS AUREUS AND
METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS
(MRSA) ON RETAIL MEAT IN IOWA
Blake M. Hanson, Abby L. Harper, Raymond P. Scheibe!,
Lisa K. Roberts and Tara C. Smith
University of Iowa
Recent research from the Netherlands indicated high levels of methicillin-resistant Staphylococcus aureus (MRSA)
in retail-available meat. However, to date few studies
have investigated MRSA in meat in the United States.
With our recent isolation of MRSA from swine, the logical
question arose as to the presence of these bacteria within
retail-available meat in Iowa. Contamination of the meat
could potentially occur during the slaughtering and processing of MRSA-positive animals, or post-slaughter via
colonized workers. The aim of this study was to determine the presence of both S. aureus and MRSA within
meat samples available at retail stores. Samples of raw
pork, chicken, beef, turkey, bison, and veal were pur-
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chased from 12 food stores throughout Iowa. These samples were tested with sterile swabs and inoculated into
7.5% NaCl Staphylococcusenrichment broth. Isolates
were then streaked onto Columbia CNA with 5% sheep
blood and MRSA-selective chromogenic media. S. aureus
strains were isolated from 12 of the 64 samples, giving an
overall prevalence of 18.75%. There were no MRSA positive isolates of S. aureus. Upon further examination, the
S. aureus isolates from turkey, pork, and chicken had
prevalence rates of 12.5%, 21.2%, and 28.6% respectively. Additional studies are ongoing to examine the
prevalence rates of MRSA and S. aureus in Iowa retail
food stores.
79. SWINE WORKERS: AN EMERGING RISK GROUP FOR
COMMUNITY-ASSOCIATED METHICILUN-RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA)
Abby L. Harper, Michael J. Male, Raymond P. Scheibe!,
Blake M. Hanson and Tara C. Smith
University of Iowa
Over the past decade, the epidemiology of methicillinresistant Staphylococcus aureus (MRSA) has undergone
significant changes. Once primarily a hospital-based
pathogen, MRSA is now found increasingly in the community, and this bacterium has caused serious infections in
individuals with no history of hospitalization. Recent research has also shown that swine and swine farmers are
colonized with MRSA at high levels in the Netherlands and
canada. With Iowa raising 16 million hogs a year in a $4
billion a year industry, we set out to examine the prevalence of MRSA in swine from Iowa and Illinois. Therefore,
we collected samples from swine on 10 different farms (7
confinement, 3 organic/antibiotic free) in Iowa and Illinois. To date, no MRSA has been found on organic farms
in Iowa. Nasal swabs were taken from 474 swine. Overall
MRSA prevalence in swine was found to be 32%
(151/474). MRSA prevalence in confinement swine was
40% (151/382). These results show that colonization of
swine by MRSA is very common on the farm system we
examined in the Midwestern U.S., addingto the concern
about domestic animal species as a reservoir of this bacterium. In addition to swine, nasal and pharyngeal swabs
were taken from humans. Overall MRSA prevalence in
humans was 42% (20/48). Humans working in confinement operations had a prevalence of 63% (20/32). Individuals exposed to swine, especially in confinement operations, are risk for MRSA carriage. Additional studies
are ongoing to examine the carriage rates of MRSA in
rural Iowa.
80. WHATS IN OUR WATER? A COMPARATIVE LOOK AT
WELL WATER NITRATE LEVELS AND THE IOWA COUNTY
PREVALENCE OF DIABETES
Heather M. Hix and Melinda A. Coogan
Buena Vista University
A study (Parslow, et al) found a 30 percent higher rate of
diabetes when the average nitrate concentrations are
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above 14.9 mg/L compared to lower than 3.2 mg/L. In
the gastrointestinal tract, nitrates can be converted to
nitrites which can interact with amino acids to form Nnitroso compounds. In vitro results have found N-nitroso
compounds are lethal to the pancreatic beta cells. The
hypothesis is that counties with high diabetes rates will
have high concentrations of nitrate in well water. During
the four seasons, well water samples were collected in
Iowa Counties: Pocahontas, Buena Vista, and Dallas
Counties. According to the Iowa Department of Health,
diabetes prevalence in Pocahontas County is 9.1 percent,
Buena Vista County is 7.4 percent, and Dallas County is
5.7 percent. Water samples were collected from three
differing locations within the three counties. All samples
were taken to LGI labs in Ellsworth, Iowa where nitrate
testing was performed. In March 2008, from Pocahontas
county, nitrate levels were as follows: 22.56 mg/L, 0.02
mg/L, and 0.01 mg/L. Buena Vista County well water nitrate levels were: 15.76 mg/L, 0.02 mg/L, and 0.00 mg/L.
Dallas County nitrates levels were: 5.07 mg/L, 0.01 mg/L,
and 0.02 mg/L. Once all the data is compiled, statistical
analysis will be performed to look for a correlation between concentrations of nitrates and diabetes county estimates. Iowa has high nitrate concentrations; therefore, it
is critical to identify human health risks.
81. CHARACTERIZATION OF VANCOMYCIN RESISTANCE
IN ENTEROCOCCIISOLATED FROM THE RACCOON
RIVER (IOWA) WATERSHED
Bryan Larsen1, Michael Essmann1, Simon Geletta1, Barbara Duff2, Anshul Dutta 3 and Michelle Evans4
Des Moines University/ Des Moines Water Works2/ Drake
University/ Heidelberg College4
Object: To determine if surface water samples contained
enterococci and whether positive cultures reached levels
of concern and if any isolates were resistant to the antibiotic vancomycin. Method: Sampling sites previously established within the Raccoon River Watershed were subsampled and plated quantitatively on differential medium
(Bile-esculin agar). Presumptive enterococci were defined
as above the level of concern if the water sample contained 104 CFU or more per ml. Confirmation of typical
(black) colonies were verified by growth at elevated temperature in high salt and on Enterococcosel agar. Isolates
that grew on 6 ug/ml vancomycin agar were deemed resistant. Results: 78% of surface water samples from the
Raccoon River Watershed in Central Iowa contained enterococci and of the water samples positive for Enterococ-
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cus spp. 12% grew on media containing 6 ug/ml vancomycin. Using GIS and extant databases regarding human
and agricultural activities in the watershed, we demonstrated that the greatest likelihood of water samples positive for Enterococcus were co-localized with certain confinement animal feeding operations (CAFO). Conclusion:
Vancomycin-resistant Enterococcus is present in surface
waters of the watershed studied. GIS is useful in linking
contamination to human and animal activity as well as
time and hydrologic characteristics of the study area.
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82. TIME COURSE ANALYSIS OF THE EFFECT OF
ATRAZINE ON HUMAN HEPG2 CELLS
Erin M. Schrunk and Kavita R. Dhanwada
University of Northern Iowa
Atrazine is one of the most abundantly used herbicides in
the United States. It works by inhibiting photosynthesis in
broad leaf and grassy weeds. Consequently, with its frequent use, atrazine can contaminate many drinking water
sources due to run-off from treated fields . While many
studies have shown detrimental effects occur in various
model organisms using very high levels of atrazine, not
much is known about what effects occur due to lower
levels of atrazine exposure. The current research project
analyzed the effects of atrazine on human liver cells
(HepG2). Specifically, we focused on the proteins that
regulate cell cycle progression through the Gap 1 phase,
D1 and E cyclin. A critical level of these cyclins must be
reached before the cell can proceed into the S phase of
the cell cycle. Time course experiments were performed
to determine if the expression of Dl and E cycl ins was
altered in the presence of atrazine. For the time course,
HepG2 cells were treated with either 300 ppb or 500 ppb
concentrations of atrazine and compared to cells that
have not been exposed to the herbicide (0 ppb). Nuclear
proteins were isolated at particular times after exposure
with herbicide (0, 4, 8, 12, 24, and 48 hours). The nuclear proteins were quantified and analyzed by Western
Blot analysis to compare the expression of cyclins from
control vs. treated cells. Preliminary data suggests that
expression of D1 cyclin is slowed in atrazine treated cells
compared to control samples. Experiments are being conducted with cyclin E currently.
83. EFFECTS OF ATRAZINE ON THE AROMATASE ACTIVITY OF HUMAN LIVER CELLS
Catherine J. Finke and Kavita R. Dhanwada
University of Northern Iowa
Human liver cells were used to study the effects of

atrazine on aromatase activity. Aromatase is an enzyme

that converts androgens into estrones and testosterone to
convert it into estradiol. Previous studies have shown that
atrazine exposure increased aromatase activity in atrazine
exposed cells leading to 'feminization' of organisms. Liver
cells were used for this project as they express the aromatase enzyme. To determine endocrine effects of
atrazine, HepG2 cells were treated with varying concentrations of atrazine (0 ppb-control, 100, 300 and 500 ppb)
for 48 hours. Cellular microsomal proteins were then isolated and quantified using the Bradford assay. To measure aromatase activity, a fluorescent substrate, dibenzylfluorescein (DBF), was added in a potassium activity
buffer along with 20 ug of microsomal protein extract.
DBF is bound by the aromatase in our sample and the
fluorescent product that is released is quantified. After
measuring fluorescence of the treated samples compared
to control, we correlated fluorescence to the amount of
aromatase activity. As a negative control for the specific
activity of aromatase, aminoglutethimide, an inhibitor of
aromatase was included in some samples. Our results
indicated an increase in aromatase activity at 100 ppb
and 300 ppb compared to control (0 ppb) samples. Interestingly, the activity decreased at 500 ppb, but was still
higher than control. Experiments are currently underway
to determine if aromatase activity is altered when HepG2
cells have been exposed to atrazine for longer periods of
time.
84. MOLECULAR EFFECTS OF METOLACHLOR ON LIVER
CELLS
Sean P. Hartnett and Kavita R. Dhanwada
University of Northern Iowa
Metolachlor is one of the most commonly used herbicides
in America. Numerous studies have shown that exposure
to this herbicide results in decreased cell proliferation,
growth and reproductive ability in many different organisms. However, many studies used high concentrations of
metolachlor to see molecular effects. In our analysis, we
are interested in what happens to cells with lower levels
of herbicide exposure. Previous cell proliferation analysis
from our laboratory has shown metolachlor able to significantly inhibit the growth of normal human fibroblasts ( at
1.6 ppb). The objective of the current study is to quantify
any changes in cell number that could result after metolachlor exposure in HepG2 cells. HepG2 cells express
many enzymes that metabolize xenobiotics and may be a
more useful model to analyze the effects of herbicides.
The proliferation assay used is based on the measurement of a cell's DNA using a fluorescent dye. In cells,
DNA content is closely proportional to cell number. HepG2
cells were exposed to varying concentrations of metolachlor (0 ppb-control, 50, 100, 300 and 500 ppb) for 4872 hours to determine the effect of metolachlor on cell
proliferation. Standard curves were generated to correlate
cell number to fluorescence. Results suggest that similar
to fibroblasts, metolachlor exposure results in a decrease
in the number of HepG2 cells in culture after 48 and 72
hours of exposure. Additional work is being performed
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using CFSE ( carboxyfluorescein diacetate succinimidyl
ester) to determine the growth rate of control cells compared to metolachlor treated cells.
85. CHANGES IN WATER QUALITY DUE TO ALTERNATIVE
GRADE STABILIZATION STRUCTURES IN HICKORY HILLS

PARK, IOWA
Chad L. Fields
Iowa Department of Natural Resources Iowa Geological
and Water Survey
The Hickory Hills Water Monitoring Project was a joint
effort between the Iowa Department of Natural Resources, Hawkeye Community College, and the Tama Soil
and Water Conservation District. From 2005 to 2008,
three major tributaries to Casey Lake in Hickory Hills Park
were monitored for changes in water quality due to the
installation of three distinctive best management practices (BMPs). The three BMPs installed during the project
were a < 12 hr retention pond, a ~ 72-hr retention pond,
and a ~72-hr retention pond paired with a wetland. Water monitoring analyses included Total Nitrogen, Total
Phosphorus, Escherichia coli, and Total Suspended Solids.
Water monitoring followed an upstream-downstream protocol to track changes in water quality due to the BMP.
Each BMP reduced at least two of the four measured water quality variables. Total Suspended Solids were significantly reduced in all three of the tributaries. Final results
indicate that although all structures were effective in removing measured variables, the 72-hr retention pond
typically had the most improvements in water quality.
Although installed BMPs were effective in nutrient and
sediment removal, the effective lifespan of these structures might be less than two decades due to fill by sediment and organic material.
86. INVESTIGATIONS OF ESCHERICHIA COLI, NITRATE,
AND TOTAL PHOSPHOROUS LEVELS WITHIN OUTLET
CREEK, IOWA
Todd A. Wical and Melinda A. Coogan
Buena Vista University
Outlet Creek is the receiving stream for the overflow of
water from Storm Lake and terminates at the confluence
of North Raccoon River in Buena Vista County, Iowa.
Studies of Outlet Creek previously have shown relatively
low levels of Escherichia coli(£ colt), nitrates, and phosphorous at the inflow but indicated downstream sites are
some of the most polluted areas within the Mississippi
River watershed in regards to E coli and nitrate levels.
The aim of this study was to investigate nutrient and bacteria levels within Outlet Creek, locating areas that expressed increased levels, with the ultimate goal of remediation. Investigations were also conducted that tested
the pollutant fate after entering the North Raccoon River.
Water samples were collected quarterly for one year from
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locations along the 18 km stretch of Outlet Creek, along
with samples from above and below its confluence with
the North Raccoon River. The samples were evaluated for
nitrates and total phosphorous using analytical methodology. The samples were also evaluated for the presence of
E coli using the Most Probable Number (MPN) method. It
was found that Outlet Creek nitrate and phosphorous levels significantly increased from Storm Lake to North Raccoon River, with spikes occurring at the outfalls of two
existing Waste Water Treatment Plants (WWTP). Excessively high £ coli loading was also found at one upstream
WWTP, though a large reduction was seen prior to the
confluence. Remediatory conjectures are based upon results.
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87. SINKHOLE SOIL PARTICLE SIZE AND SPATIAL CHARACTERISTICS IN A KARST LANDSCAPE: WAVERLY, IOWA
Adam Campbell
University of Northern Iowa
The purpose of this research is to determine the soil in
which sinkholes develop within the Waverly Quadrangle.
The Waverly Quadrangle is located in northeast Iowa,
and it contains the towns of Waverly and Janesville. The
area of study is bounded by 42° 37' 20" and 42° 45' N
latitude and 92° 30' and 92° 22' 30" W longitude. The
focus of this research included the collection of soil samples from various sinkhole sites and the analyses of soil
particle size characteristics. To determine cluster groups
and high risk sites for future sinkhole development, spatial correlation analyses will be performed using Geographic Information System (GIS) tools. The resulting
data will indicate whether a correlation exists between
sinkhole development and soil characteristics, as well as
confirming the correlation between bedrock features and
sinkhole development.
88. INSOLATION, ENSO, AND SOLAR CONTROLS ON
NORTHERN AUSTRALIA MOISTURE
Rebecca Ellerbroek and Rhawn Denniston
Cornell College
We present an oxygen and carbon isotopic time series
from a Holocene stalagmite from the Kimberly region of
northwest Australia. Twenty-six U-Th dates reveal stalagmite deposition from 8.7 to 4.0 ka, interrupted by 13
short-lived hiatuses. Growth ceased entirely from 4.0-0.7
ka, at which time deposition resumed for approximately
100 years. These hiatuses correspond to peaks in El Nino
activity suggesting that this stalagmite may serve as a
sensitive recorder of ENSO. Carbon isotopic trends correspond well with solar irradiance, as reconstructed via ~ 14C
records. Today, regional rainfall oxygen isotopic variability
is closely tied to the amount effect, and thus we interpret
shifts in stalagmite <5 180 values throughout the Holocene

as changes in the intensity of the Australian summer
monsoon, and are well correlated with austral summer
insolation.
89. UN-DEGRADED FARM CHEMICALS AND HEAVY METALS IN THE SEDIMENTS OF SILVER LAKE, IOWA
Matthew J. Even, Mohammad Z. Iqbal and Kenneth J. De
Nault
University of Northern Iowa
Silver Lake in Delhi, Iowa previously supported fishing
and boating, but today it no longer fulfills its designated
uses as a recreational water body. This study focused on
the long term accumulation of farm chemicals and metals
in the lake sediments that are potentially toxic to the living environment. Water and sediment samples were collected at twenty different locations on the lake. Onsite
tests for temperature, dissolved oxygen (DO), pH, total
dissolved solids (TDS), and conductivity were performed.
The DO ranges from 15.3 ppm at the surface to 1.5 ppm
near the lake bottom. The average pH is 9.0 and the TDS
is 132.6 ppm. The extreme anoxic condition at the lake
bottom along with the high organic matter content (20%)
and very low sediment porosity makes the system biochemically isolated from the surrounding environment. As
a result, the lake bottom seems to be a long-term reservoir of un-degraded farm chemicals as well as metals.
The preliminary average concentrations of the heavy metals in the sediments are found to be about 11.8 ppm for
As, 0.12 ppm for Cd, 54.5 ppm for Cr, 27.7 ppm for Cu,
0.21 ppm for Hg, 27.5 ppm for Ni, 34.7 ppm for Pb, and
145.5 ppm for Zn with the clay-rich sediments containing
higher concentrations than the clay-poor sediments. The
effects of these metals to the lake ecosystem are now
being determined.
90. NEW AGE CONSTRAINTS ON A STALAGMITE PALEOCLIMATE RECORD FROM WESTERN AUSTRALIA
Emily Krauter and Rhawn Denniston

Cornell College
In order to enhance existing reconstructions of late Pleistocene and early Holocene climates of coastal Western
Australia, we obtained five additional U-Th dates from
stalagmite AUS-118, collected from cape Range, near
Exmouth. These new ages refine the chronology and allow more precise constraints on the timing of a hiatus in
stalagmite growth and a decline in o13 C values. In addition, this improved age model allows for a more direct
comparison with the published South African stalagmite
record of Holmgren et al., 2003, Quat. Sci. Rev. Both records contain a hiatus coincident with the Younger Dryas,
although speleogenesis of the AUS-118 stalagmite ceased
at 15 ka, synchronous with the Antarctic Cold Reversal.
The o13C C values in both stalagmite records suggest a
Predominance of C4 plant communities during the late
stage of deglaciation.

91. SURFICIAL GEOLOGY OF THE WAVERLY QUADRANGLE, BREMER COUNTY IOWA
Drew Kreman, Chad Heinzel and Amanda Clarkson
University of Northern Iowa
This mapping project represents a collaborative effort
between the University of Northern Iowa, the Iowa Geological Survey, and the United States Geological SurveyEDMAP. A surficial geologic map is being delineated
within southern Bremer County, Iowa. The mapping
boundaries are 92° 30' to 92° 22' 20" N longitude and
42° 45' to 42° 37' 30" W latitude (7.5' USGS Waverly
Quadrangle). The primary goal is to gather new site specific data (spatial boundaries and materials characterization) of a Pre-Illinioan glaciated landscape, associated
bedrock, and developing Holocene landforms (e.g. the
Cedar River). These geologic data will provide a foundation to facilitate the production of specific environmental
land-use planning tools, e.g. groundwater vulnerability
maps, for the growing city of Waverly (pop. 9500) and
local family farms . Waverly and the Cedar Falls/Waterloo
(pop. 105,000) metro area need these geologic data to
construct or improve their water resource management
plans, wetland protection programs, aggregate, limestone/dolostone, resource management programs, and
the pollution potential from Iowa's growing confined animal farming operations (CAFOs). A geographic information system is being constructed using GeoXH hand held
data collectors loaded with ArcPad software to define the
spatial relationships between specific landform-sediment
assemblages and individual coring locations. Characterization of sediment variability is being determined from preexisting outcrops, quarries, shallow (x<6') bucket-auger
coring, and deeper (X>30') drilling cores. Preliminary
mapping efforts have identified bedrock, alluvium, eolian
sand, outwash, loess, loamy sediments, and water features.
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92. APPLICATION OF A BENCH-TOP X-RAY FLUORESCENCE UNIT TO THE GEOTHERMOMETRY OF
SPHALERITE AND GALENA
Joseph D. Zeitler
University of Northern Iowa
The purpose of this research is to determine the suitability of a bench-top, energy dispersive, X-Ray fluorescence
unit to determine trace elemental amounts of Mn and Cd
in sphalerite and galena for use as a geothermometer.
The geothermometer used is based on the Cd-Mn partitioning between coexisting sphalerite and galena. The
equipment tested was a PANalytical MiniPal 4 X-Ray fluorescence, energy dispersive unit. United States Geological
Survey, Canadian Certified Reference Materials Project
and National Research Council of Canada standards were
used to calibrate the equipment. Sphalerite and galena
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samples from local quarries were analyzed to determine
the viability of the method. Preliminary results show that
trace amounts of Cd and Mn can be determined. Problems exist due to small sample sizes, energy peak overlaps, and paucity of pure samples of sphalerite and galena in the quarries.
93. GEOCHEMISTRY AND ORIENTATION OF LAMPROPHYRE DIKES IN NORTHEAST NEW MEXICO
Marc D. Benedict 1 and Lee s. Potter2
Graettinger-Terril Community School District1/ University
of Northern lowa2
Mafic dikes (lamprophyre) are one component of a diverse suite of Tertiary age igneous rocks in the northeast
corner of New Mexico. Their compositions are distinct
from other igneous rocks in the region, and their orientation is consistent over a broad area. A single published
age of one dike is ~24 Ma. Chemical analyses were determined for 14 samples located within the Chico Hills alkalic
sill complex. The rocks plot as basanite in a total alkalisilica diagram. Major-element plots lack distinct trends.
Normalized element plots display light rare-earth enrichment, alkali depletions, and depletions of Nb-Ta (the
likely result of a subduction or continental crust component). A trough at Rb may be the result of residual
phlogopite in the source although we have less confidence in the interpretation owing to a smaller trough at
K. Lack of a trough at Sr, coupled with lack of a Euanomaly, suggests that plagioclase was not a fractionating phase. Orientation was measured on published maps
for 162 dikes in the region. The average orientation was
110° with 76% of the observations falling within +/- 15°
of the average. Dip was assumed to be vertical, with field
checks confirming that most dikes are near vertical. The
direction of the regional least principal stress axis would
be perpendicular to the average orientation ( cr 3 = 20° and
200°). This establishes the directions of intermediate and
greatest principal stress axes (cr 2 and cr 1) parallel to the
average orientation of the dike swarm.
94. RESOURCE PRODUCTION CAPABILITIES OF AN
ELYMIAN POLITY (MONTE POLIZZO) WESTERN SICILY:
AN INVESTIGATION OF CLAY AND INDIGENOUS CERAMICS
Chad Heinzel 1 and Guiseppe Montana 2
University of Northern Jowa1/ University of Palermd
This interdisciplinary research seeks to characterize a
suite of human cultural materials (ceramics) and compare
them to local natural resource (clay) materials from
Monte Polizzo western Sicily. These archaeological data
are derived from an indigenous Sicilian culture known as

the Elymi. The Elymian culture, an 8th to 4th centuries BC
Sicilian polity, are thought to be the descendants of refugees from the Trojan War (12th century BC). Petrographic analysis, X-ray Diffraction, and Scanning Electron
Microscopic techniques are being used to identify the
lithic and mineralogical composition of the anthropogenic
and natural materials. A goal of this research is to not
only geologically characterize these materials, but to gain
a greater understanding of the Elymian culture and their
natural environment. These data will lead to an enhanced
understanding of the interrelationships between the natural environment, the Elymians, and their trading partners.
Initial results from the Terravecchia Formation
(Tortonian, 11.6Ma) samples show a higher abundance of
monocrystalline quartz with very few types of feldspar.
Calcite cement has overtaken many of the lithic and mineral grains. X-ray Diffraction and Scanning Electron Microscopy are underway and beginning to define the two
sample sets.
95. BASEEMAP: MAPPED BASELINE CONCENTRATIONS
OF ELEMENTS OF ENVIRONMENTAL INTEREST IN
IOWA'S STREAM SEDIMENTS
Lee S. Potter
University of Northern Iowa
This is the inaugural report for BaseEMap, a long-term
study to chart background concentrations of elements of
environmental interest in Iowa stream sediments. This
first chapter of the study describes 64 grab samples of
stream sediment collected during the Fall 2008 semester
by students in two sections of the University of Northern
Iowa Liberal Arts Core Capstone class Environment Technology and Society. Samples consisted of sand- or silt/
clay-dominant material from the stream bottom or bank
within the channel. These samples were analyzed using
low-power energy-dispersive x-ray fluorescence. Elements
included As, Cd, Cr, Cu, Hg, Ni, Pb, Zn (as parts per million, ppm) and P (as %P205 ) and other elements and oxides. Calibrations for As, Cd, and Hg were poor with low
precision. Preliminary results indicate ranges (min - average - max ppm) as follows: Cr (10 - 36 - 73), Ni ( <10 13 - 43), Cu (<10- 13 - 32), Zn (9 - 44- 155), Pb (<10
- 17 - 39), P20 5 ( <0.13 - 0.17 - 0.32 %). Results for As
(2- 5 - 12), Cd (0.10-0.12 - 0.16), and Hg (<0.100.20 - 0.42), are considered qualitative. Sand-dominant
samples yielded trace element concentrations that were
lower, or below limits of analysis, whereas silt/clay-rich
samples had higher concentrations, and several Hg results that were twice the highest calibration standard.
Samples in this report are concentrated in the Cedar and
Iowa River drainages, the Des Moines River drainage, and
east-west along U. S. Highway 18. This project intends to
produce an updateable map of element concentrations,
pending more complete sample coverage statewide.
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96. CARBONATE PETROLOGY AND DEPOSffiONAL HISTORY OF OOLITES WITHIN THE STE. GENEVIEVE LIMESTONE (MISSISSIPPIAN SYSTEM) IN SOUTHERN ILLINOIS
Bree McClenning
University of Northern Iowa
The purpose of this research was to determine the environment of deposition of oolitic beds within the Mississippian Ste. Genevieve Limestone near Carbondale, Illinois.
These oolites exhibit large scale cross-bedding locally,
suggesting that they might have originated as subaerial,
dune or beach-ridge deposits. Mineral cements were used
to investigate the depositional history of the oolitic grains.
The majority of rock samples contain typical mosaic, calcite cements that are consistent with early diagenesis in
phreatic water zones. Micrite rims also are present in
most samples. Meniscus and pendant cements, often associated with vadose diagenetic environments, have not
been observed. In addition to an abundance of ooids I
various bioclasts such as mollusks, brachiopods, echinoderms, and bryozoans are present. Thus, the Ste. Genevieve oolites investigated near Carbondale likely were
deposited in a shallow, marine environment, and not
subaerially.
97. INVESTIGATION OF THE ANOMALOUS WATER QUALITY IN THE CENTRAL PEAK OF THE MANSON IMPACT
STRUCTURE
Raymond R. Anderson and Keith Schilling
Iowa Geological and Water Survey
The anomalous chemistry of the groundwater beneath
the town of Manson in Calhoun County, Iowa, has been
known since 1912, more than fifty years before the
source of that water was discovered to be the central
peak of an ancient impact structure. The late Cretaceous
Manson Impact Structure is characterized by a central
peak of uplifted, brecciated, and partially melted crystalline basement rocks. In two Manson wells these rocks
yield naturally softwater that is anomalously high in sodium, potassium, chlorine and fluoride and low in calc_ium, magnesium, sulfate, and bicarbonate. Core exploration programs of the central peak in 1953 and 1991-92
produced good information on the geology of the structure, including the identification of a very slowly permeable resurge deposit that isolates most of the central
peak from infiltrating water, but no information on the
central peak water quality was obtained. In the summer
~f 2~08 we initiated a water sampling and analysis investigation of wells that penetrate into the Manson central
peak aquifer and the overlying till aquifer. The goals of
this investigation were to determine the extent and variabi~ity of this anomalous water chemistry, to try to explain the unusual water, and possibly to determine its
age. We discovered a complex mixing relationship be~een the Manson softwater and water from the overlying drift aquifer. Chlorine-36 analysis of water from a
Manson well suggests an age of about 1.2 million years.
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98. OMIG-LOL! (O' my Iowa Geology-Loving Outdoor
Learning!)
Chad Heinzel1, John Dunkhase 2 and James Walters 1
University of Northern Iowa1/ University of Iowa2
T~ere is a critical need for well-educated/employable geoscIence teachers and geologists. There is also an increasing need for public awareness in Iowa regarding: global
climate change, environmental sustainability, natural remanagement, energy production/conservation I
source
,
environmental national security, and the important role
geoscientists play in addressing these issues. This collaborative effort between the University of Northern Iowa
the University of Iowa, and the Iowa Limestone Producer~
Association seeks to address the growing need for welleducated geoscientists and geoscience teachers. This
venture will provide field-based opportunities for Iowa's
pre-service and in-service teachers that develop observational skills and fosters the production of new earth science field experiences. The project will culminate with the
construction of a sustainable Iowa-geologic-educationinformation-network. This network will provide Iowa specific data, inquiry-based curriculum tools, virtual field
trips, and connections with industry professionals for
Iowa's teachers/students. This venture will utilize authentic geologic and environmental field experiences in Iowa
and Colorado for Iowa's teachers to facilitate personal
connections to the natural world, instill a passion for lifelong scientific inquiry, develop a self-sustaining geologic
information network, and inspire teachers to share their
field experiences with each other and their students.
99. STRATEGIES TO ENHANCE STUDENT ENGAGEMENT
IN INTRODUCTION TO GEOLOGY
Chad Heinzel, Cherin Lee and James Walters
University of Northern Iowa
This poster explores the use of inquiry activities within a
traditional Introduction into Geology course. The interdisciplinary aspect of this poster lies within collaborations
between Earth Science and Science Education. The primary goals are to increase student participation within
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the confines of a classroom, improve the retention of content material, and produce an interactive/dynamic classroom setting for UNI's students. Four inquiry-based activities are being tested extensively in some Introduction to
Geology courses including; a field experience requirement
(Place-based education), Gallery Walks, Pyramid testing,
and Think-Pair-Share activities. Students are required to
participate in applying geologic skills outside the classroom. Over the Fall 2008 semester students had over
twenty opportunities to participate in geology outside the
classroom. The allotted points for this activity were approximately equivalent to one classroom exam. Students
were provided the field experience rubric so they knew
where to direct their attention. The rubric was styled so
that the students were led though the important processes of recording basic geologic observations and taking
field-notes. These field experiences also provided students an opportunity to develop their 'sense of place'
while constructing an understanding of geologic processes. The general idea is that by correlating student
learning within familiar environments will increase concept retention and facilitate life-long associations of applying geologic principles to what the student sees and
experiences. In class activities such as Gallery Walks and
Think-Pair-Share activities were also used approximately
once during each week of the semester to diversify lectures and encourage the students to take an active role in
learning. On-going collaborations between the Earth Sciences and Science Education seek to continually improve
the learning opportunities for UNI's students.
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100. WHAT HIGH SCHOOL STUDENTS THINK: HOW TO
ENCOURAGE STUDENTS TO SELECT STEM CAREERS
Lyn Countryman and Matthew Loeffelholz
University of Northern Iowa
American schools are falling behind other nations in academic scores, especially in math and science. What can
schools do to improve math and science scores and increase interest amongst students in both of these fields?
Often educational specialists in the field or those whom
feel they have a vested interest in the outcome answer
this question. Seldom do we ask the main consumers of
the math and science courses. To answer this imperative
question, students from forty schools from around the
state of Iowa were asked to participate in the Iowa Student STEM (Science Technology Engineering and Mathematics) Symposium in Cedar Falls, Iowa. These students
answered questions related to math and science. Some
astonishing characteristics and trends were discovered: 1)
schools seldom have math or science clubs to enhance
out-of-classroom excitement in STEM; 2) students feel
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they are not getting enough information about the diverse variety in STEM careers; 3) students believe school
curriculum should incorporate more inquiry-based activities and experiments; 4) students want to work on STEM
challenges that are connected to current problems in this
world. STEM coursework is vital to the United States competing in a global 21st century. We can't have students
bored with class-work rife with increased factual content
and disconnected from their lives or real-world problems.
As a nation, we have to pull together in order to change
the way we are presenting math and science to our students and instill the endless possibilities these fields have
to offer.
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101. THE STUDY OF SEXUAL DIMORPHISM AND REPRODUCTIVE ISOLATION IN STRAUZIA LONGIPENNI:f'~~
Laura Blythe, Ian McNish and Marty Condon
Cornell College
Insects are an extremely diverse group of organisms in
which many species are sexually dimorphic for traits such
as size, ornamentation, and coloration. Ornamentation
used as weaponry, a sexually dimorphic trait, has been
attributed to sexual selection as a result of intermale
competition and female mate choice {Mayr, 1972). The
fruit flies Strauzia longipennis are highly sexually dimorphic: males have prominent frontal orbital bristles that
play a role in intermale competition, and may be under
sexual selection. I hypothesize that the ratio of frontal
orbital bristle size with respect to body size affects reproductive success of male S. longipennis, resulting in higher
fitness of males with larger frontal orbital bristles than
males with smaller frontal orbital bristles. To test this hypothesis, female mate choice trials were performed between individuals morphologically identified either as
Strauzia longipennis var. typica (typica B vs. typica @), or
Strauzia longipennis var. vittigera (vittigera B vs. vittigera
@). Twenty-five courtship trials of var. typica, and ten
courtship trials of var. vittigera were performed. Trial observations revealed several agonistic behaviors exhibited
by S. longipennis males in the presence of a female of
both var. typica and var. vittigera. Of the trials, 19 resulted in successful copulation between var. typica, and 9
between var. vittigera. Along with the reproductive effects of the bristles, the larger question lays in the suggested recent divergence of these two lineages of S.
longipennis {Axen et al. unpublished). These two lineages
may be evolving independently, and can be considered
incipient species, that is, two groups whose reproductive
isolation is not complete, but may be evolving further
barriers of gene flow (Feder et al. 1994). The final results
of this project could reveal reproductive isolating mechanisms contributing to recent divergence of genetically
distinct lineages identified as var. typica and var. vittigera.

102. SOUTHERN FLYING SQUIRRELS: A LOOK AT FOREST ECOLOGY ALONG THE MISSISSIPPI RIVER IN EAST-

ERN IOWA
Frances A. Eggers and Gerald L. Zuercher
University of Dubuque

potheses of 1) no difference in river turtle captures between the different trap orientations, and 2) no difference
in river turtle captures between the different trap locations.
104. TEMPERATURE EFFECTS ON PAINTED AND SNAP-

Our goal was to investigate southern flying squirrels Glaucomys vo/ans at Mines of Spain Recreational Area, Dubuque County, Iowa. Southern flying squirrels are a Species of Interest within Iowa and they may be an indicator
of forest maturity and health. In order to look for habitat
features that could be associated with their presence and
abundance we used live trapping in three plots that exhibited differing habitat structure. Plots consisted of sixteen Hav-a-hart® chipmunk traps arranged in a 4 x 4
grid with an inter-trap distance of 25 meters. In order to
decrease the capture of non-target species traps were
placed ~5 meters high. Trees were chosen because of
size and distance from each other. In the second year,
we eliminated one plot due to a lack of trapping success
and changing habitat management for the area. Also during the second year, we placed telemetry collars on three
southern flying squirrels in order to understand their
home ranges and assess movement patterns. We have
come to see a relationship between presence and abundance of southern flying squirrels and the density and
maturity of the forest, specifically white oaks, Quercus
alba. Telemetry data revealed a seasonal movement from
the study area during mid-autumn.
103. MISSISSIPPI RIVER TURTLE CAPTURE/RECAPTURE
SUCCESS: EFFECTS OF TRAP ORIENTATION AND LOCA-

PING TURTLES
Anthony Siegle and Sonia Morrone
Iowa State University
Different varieties of turtles have sex determination based
on temperature or their genetic makeup. The process of
temperature-dependent sex determination {TSD) is not
completely understood. We are participating in several
research studies investigating several aspects of TSD in
Snapping turtles ( Che/ydra serpentina) and Painted turtles
( Chrysemys picta). Softshell turtles are being used as a
control for the experiment since their sex is known to be
genotypically determined. For immature turtles, sex is
found by hormone tests on blood samples, use of a
laparoscope, and dissections of organisms that do not
reach adulthood. In one of the projects we are working
on, we have found the temperature also affects the
growth of the individuals and their scute morphology. To
measure this we are differing water temperatures for
snapping turtles. Food quality is also being regulated
amongst different treatments to test for growth changes
between temperatures and the combined effect of diet.
From the results of this experiment we hope to help reveal effects of environmental factors (temperature and
diet) on the morphology of these two turtle species.

TION
5. Andrew Satterlee and Gerald L. Zuercher
University of Dubuque
At the University of Dubuque, student researchers have
yielded inconsistent capture/recapture rates with past
research efforts on Mississippi River turtles. We questioned whether or not we could increase our capture/
recapture success by manipulating trap orientation as well
as trap location. Our experiment was conducted within a
backwater of 9-Mile Island in Pool 12 of the Mississippi
River. We employed three trap orientations: A) all traps
open toward shore, B) all traps open away from shore,
and C) alternating traps open toward shore with traps
open away from shore. Traps within each treatment were
spaced four feet apart and connected by drift fencing that
helped funnel turtles towards the trap openings. Drift
fencing also was extended four feet from the edges of
the terminal traps. There were three locations within the
backwater: western edge, middle, and eastern edge,
which were randomly assigned a trap orientation at the
beginning of the experiment. Although we successfully
captured five species of river turtles within the backwater
(Apa/one spinifera, Chelydra serpentina, Chrysemys
scripta, Graptemys geographica, and G. ouachitensis),
only Chrysemys scripta were abundant throughout the
study. Our data analysis will test the following null hy-
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105. WALL INTERFACES BETWEEN LARGE HYPODERMAL
CELLS AND SMALL CRYSTAL-CONTAINING PHOTOSYNTHETIC PARENCHYMA DISPLAY UNUSUAL PIT FIELDS IN
PEPEROMIA OBTUSIFOUA LEAVES
Harry T. Horner
Iowa State University

Peperomia obtusifolia leaves contain a large multilayered
hypodermis subtended by a very small single-layered
photosynthetic palisade parenchyma, the latter containing
crystal druses forming a distinct crystal macropattern.
Each druse occurs in a central vacuole surrounded by
large chloroplasts. The most basal large hypodermal cells
are in contact with many palisade parenchyma cells.
Freeze-fractured segments of FAA-fixed leaves anatomically expose this cell wall to cell wall interface. Walls surrounding hypodermal cells are thin, except for their thick
periclinal walls associated with the thin periclinal walls of
adjacent palisade parenchyma cells. These thick hypodermal walls display 'quilted' impressions (mounds) of the
many subtending palisade parenchyma cells. What becomes obvious in fractures is the presence of conspicuous
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circular depressions in the thick periclinal hypodermal
walls associated with each palisade parenchyma cell
mound. Each mound displays depressions that contain
what appear to be many plasmodesmata that connect
these two types of cells. These depressions can be considered special pit fields and represent thin regions
('windows' or 'skylights') in the thick hypodermal cell
walls. Pit-field regions occur opposite them in the adjacent thin palisade parenchyma periclinal walls. The druses
in the palisade parenchyma cell vacuoles occur near these
pit-field regions suggesting an interesting physical relationship that could provide a pathway for light waves being filtered through the multiple hypodermis to pass into
the palisade parenchyma cells and be collected and dispersed by the druses to surrounding chloroplasts with
large grana. This hypothesis implies an intriguing possible
photosynthetic adaptation for plants growing in a lowlight environment.
106. AN OVERVIEW OF DIVERSE AND UNUSUAL CRYSTAL FORMS IN LEAVES OF OLEACEAE
Nels R. Lersten and Harry T. Horner
Iowa State University
The eudicot ash family (Oleaceae) includes 25 genera and
600 species of trees, shrubs and woody vines in five
tribes, occurring on all continents except Antarctica. Scattered earlier literature references indicated that diverse
and often unusual crystal forms occur. We sampled 250
species from 23 genera, using bleached and cleared leaf
samples from herbarium specimens, providing a substantial survey of the family. A remarkable diversity of crystal
types was found, which is described. Tiny raphides
(slivers) that occur as one to a few per cell are unusual
(perhaps unique) in angiosperms but are widespread in
Oleaceae. In tribe Jasmineae, however, exceedingly tiny
sphaerites and druses (perhaps smallest known), one per
cell, are dominant, and in some species they occupy virtually every extra-vascular cell. In contrast, ash
(Fraxinus) species commonly have large styloids (some
more-or-less flat plates) along all vascular bundles, and
tiny single 'slivers' in other cells. Slivers or crystal sand
arranged in a radiating circle at base of trichomes are
also unusual features in several species. The epidermis of
numerous species has raphides, slivers, miniscule or
sometimes larger prisms, sphaerites, druses, or mixtures
of all these. In several species, crystals occur only in the
epidermis. Epidermis is crystal-free in most other families.
Also unusual is the absence of crystals in parenchyma
and sclerenchyma fibers within major vascular bundles of
all species examined so far; crystals instead occur only
along bundle periphery.
107. THE ROLE OF CADHERINS IN REGULATING CELL
FATE IN THE XENOPUSEMBRYO~~~
Jacqueline W. Brittingham1, Allison M. Boardman1, Melissa
Deer1, Sumeda Nandadasa 2 and Christopher Wylie 2
Simpson College, Cincinnati Children's Research Founda-

tion2
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Differential expression of N- and E-cadherin in developing
tissues indicates distinct roles for these cellular adhesion
molecules throughout morphogenesis. Preliminary experiments in Xenopus laevis embryos indicate that disrupting
expression of these adhesion molecules with morpholino
oligonucleotides results in altered cellular movements and
may lead to a reprogramming of cellular fate in the embryo. These studies are designed to further characterize
the nuclear integrity, spatial and temporal gene expression profile and the timing of migration of these cells as it
relates to disruption of cadherin expression during development.
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108. PLACEMENT OF THE RECORDING EMG ELECTRODE
INFLUENCES THE MEASUREMENT OF SOLEUS H-REFLEX
Preeti Deshpande, Leslie Foley, Jenilee Foster, Andrea
Kroese, carmen Travis and Doug Giles
Des Moines University
The Soleus H-reflex is used as a measurement tool in
studies looking at gait, ·fatigue processes and the effectiveness of therapeutic interventions. The signal from surface EMG electrodes varies depending on the underlying
tissues, geometry of the muscle and proximity of the EMG
electrodes to the end plate region. The purpose of the
study was to standardize the EMG electrode placement to
best record Soleus H-reflex. We hypothesized that medially located surface electrode will record a consistent Hreflex of maximum amplitude. We further assessed our
hypothesis in weight-bearing and non-weight bearing positions. Ten able bodied individuals (age: 20-30 y) with
equal number of males and females volunteered for the
study. H-reflex of the right soleus muscle was recorded
from three bipolar surface EMG electrodes in prone and
standing positions. Maximum amplitude and minimum
amplitude Soleus H-reflexes were elicited by stimulating
the tibial nerve in the popliteal fossa. We also recorded H
-reflexes with amplitude equal to 25% of maximum Mwave. Repeated measures Analysis of Variance was done
to compare the average H-reflex amplitude at the three
stimulus intensities, across the three electrodes in the two
testing positions. The medially and centrally located EMG
electrode consistently recorded maximum amplitude
(p<0.001) in both weight bearing and non-weight bearing
positions. The study standardizes the methodology for
recording soleus H-reflex. Future studies, especially those
studying gait or those comparing the reflex excitability in
weight bearing and non weight bearing positions should
give attention to the EMG electrode placements.

109. THE EFFECTS OF POSmVE AND NEGATIVE MOTIVATION ON POWER OUTPUT AND FATIGUE
Christopher Dirkx and Matthew Nicholson
Buena Vista University

VNS. However, time to onset of ventricular tachycardia
(VNS: 243.0 ± 31.4 vs. CON: 232.0 ± 12.6) was similar
between groups. These preliminary data suggest VNS
may induce anti-arrythmogenic effects.

The effectiveness of positive and negative motivation has
been widely debated. The debate stems from the varied
psychological and physiological response of the subject
due to the motivation. The premise for this experiment
comes from the use of motivation in everyday life, and
our desire to determine which has a better result. Motivation is the psychological feature that arouses an organism
to action toward a desired goal and the reason for the
action. Our project involves motivational power output in
conjunction with muscle fatigue. We tested the effect of
positive and negative motivation on subjects during a grip
force test. During the maximum force grip, the subjects
were shown a word of motivation, either positive or negative, and the difference in maximum force grip was evaluated from initial peak to the point in time just after the
motivational word was shown. Currently this data is being
analyzed to show which form of motivation had the
greater effect on power output and muscle fatigue.

111. DRIED ECHINACEA SEEDHEADS MAY BE MORE POTENT IMMUNOSTIMULATORS THAN DRIED ECHINACEA
LEAVES
Griffin B. Hoffmann and David S. Senchina
Drake University

110. EFFECTS OF VAGUS NERVE STIMULATION (VNS) ON
THE THRESHOLD AND INCIDENCE OF ACONmNEINDUCED CARDIAC ARRHYTHMIAS IN THE ANESTHETIZED RA-r13 1313
Rachel M. Firkins 1, Pooja N. PateI1, Katie Welliver2 and
Julia A. Moffitt2
Drake University, Des Moines University
Previous data indicate that VNS may induce antiarrhythmic effects in animal models of ischemia. We hypothesized that VNS would increase the threshold and/or
reduce the incidence of pharmacologically induced arrhythmias. Anesthetized, ventilated, male Sprague Dawley rats were instrumented with femoral arterial and venous catheters for administration of drugs and measurement of arterial pressure and heart rate (HR), respectively. Subcutaneous electrocardiographic leads were
placed in a lead II configuration for measurement of arrhythmic events. In the VNS group (n=4) a bipolar electrode was secured to the right vagus nerve, and electrical
stimulation was delivered to achieve a stable 15-20 beat
per minute decrease in HR, while control rats (n=6) received no VNS. VNS was delivered 10 min prior to, 10 min
during and 10 min following infusion of the alkaloid drug
aconitine at a rate of 5 mg/ kg/min i.v. Preliminary data
suggest significantly more time spent in normal sinus
rhythm (NSR) during VNS (VNS: 178.9 ± 43.7 vs. CON
113.5 ± 22.3 sec). There was a trend towards longer onset time to the first arrhythmia (VNS: 175.2 ± 43.4 vs.
CON: 93.8 ± 22.4 sec), reduced number of premature
ventricular complexes (VNS: 0.5 ± 0.5 vs. CON: 11.7 ±
7.6), and increased time to onset of ventricular fibrillation
(VNS 374.7 ± 67.7 vs. CON: 276.7 ± 26.1 sec) during

Echinacea extracts are purported to boost the immune
system. While the immune-modulating properties of dried
roots have been previously determined, no one has investigated the immune-modulating properties of other dried
plant organs such as seedheads or leaves. Three species
of Echinacea (£ angustifolia PI421332, £ pa/Iida
PI633659, and£ purpurea Ames 23873) were harvested
intact from a common field following 3 years of growth.
They were dried for 1 year in a temperature-controlled
room. Fifty-percent ethanol extracts were made from
both seedheads and leaves. Sixteen young adult volunteers donated blood. Peripheral blood mononuclear cells
(PBMCs) were isolated and adjusted to a concentration of
1.0 X 10"6 cells/ml. Cells were cultured with ethanol
control or Echinacea extract. Culture supernatants were
collected at 24, 48, and 72 hrs to assay for production of
TNF, IL-2, and IL-10, respectively. PBMC proliferation was
measured at 72 hrs. Extracts were able to significantly
augment TNF production (p<0.001), IL-10 production
(p<0.001), and PBMC proliferation (p=0.003), but not IL2 production (p=0.131). For TNF, cells treated with extracts from £ pailida seedhead or £ purpurea seedhead
produced significantly greater amounts of TNF compared
to cells treated with the control (both p<0.001). For IL10, cells treated with any one of the seedhead extracts
produced significantly greater amounts of IL-10 compared
to cells treated with control (all p<0.001). For proliferation, all 5 of the extracts were able to stimulate greater
levels of proliferation compared to solvent vehicle control
(all p<0.007). Seedheads appear to be more potent immune-stimulators than leaves.
112. IMMUNOSTIMULATORY PROPERTIES OF ECHINACEA LAEVIGATA EXTRACTS MAY VARY BY PLANT ORGAN
Bradley K. Laflen, Nisarg B. Shah and David S. Senchina
Drake University
Echinacea preparations are purported to prevent or treat
upper respiratory infections such as colds and flus. Based
on previous £ tennesseensis results, we hypothesized
that £ laevigata root extract would be a more potent immunomodulator compared to extracts from flower, leaf,
or stem. Sixteen volunteers donated blood from which
white blood cells (peripheral blood mononuclear cells or
PBMCs) were isolated and adjusted to a concentration of
1.0 X 10"6 cells/ml. Four separate ethanol extracts were
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produced from a lone individual of £ laevigata (Ames
25161) by organ: flower, leaf, root, and stem. PBMCs
were plated with extracts or solvent vehicle control and
incubated under standard conditions. ELISA was used to
determine production of TNF, IL-2, and IL-10 from cell
cultures at 24, 48, and 72 hrs, respectively. CellTiter was
used to determine proliferation at 72 hrs. Extracts significantly increased IL-10 production (p=0.010) and demonstrated a trend towards increasing TNF production
(p=0.076), but did not impact on either IL-2 production
(p=0.332) or PBMC proliferation (p=0.602). Flower and
root extracts significantly elevated IL-10 production compared to control (p=0.007 and 0.002, respectively),
whereas leaf and stem extracts did not significantly alter
IL-10 production compared to control (p=0.351 and
0.220, respectively). Mean production of TNF (in pg/ml)
was slightly higher in root extract-stimulated cells (10 +/1.3) compared to any other extract or control
(control=5.9 +/- 1.2, flower=7.7 +/- 1.1, leaf=9 +/- 0.8,
stem=9.3 +/- 1). Consistent with our hypothesis, £ laevigata root extract prompted a larger cytokine response
than other extracts or control.
113. THE PSYCHOLOGICAL AND PHYSIOLOGICAL BENEFITS OF EXERCISE FOR ADOLESCENT CHILDREN
Tashi D. Langton
Grinnell College
This investigation explored what effects positive encouragement had on adolescent children (age 11-14) during
exercise and whether or not there was a difference between sexes. No differences were found between how
each sex reacted to being given positive reinforcers and
whether or not a participant received positive encouragement during exercise. Exercise did have a positive effect
on the participants both physiologically by dropping cortisol level throughout the experiment and psychologically
by improving their general mood, assessed through their
reported measures throughout the experiment.
114. PERIPHERAL BLOOD MONONUCLEAR CELL CYTOKINE AND PROLIFERATIVE RESPONSE TO IN VITRO
ECHINACEA STIMULATION IN MALE COLLEGE WRESTLERS AND SOCCER PLAYERS DURING PRESEASON
PRACTICE
Nisarg B. Shah1, Danielle M. Doty2 and David S. Senchina 1
Drake University/ Des Moines University
The effects of dietary botanical supplements on the immune response in athletes are unknown, despite a recent
increase in herbal supplement use by both college and
professional athletes. We conducted 2 separate studies to
examine the effects of in vitro Echinacea stimulation on
the immune responses of peripheral blood mononuclear
cells (PBMCs) taken from athletes during preseason training. College-level male competitive athletes from 2 sports
(wrestling and soccer) participated in the studies. PBMCs
were isolated from blood sampled either pre- or postpractice, standardized to the same concentration, and
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then stimulated with extracts from Echinacea pa/Iida,
Echinacea simulata, or solvent vehicle control. Cytokine
production (TNF, IL-lb, IL-10, and IFN-g) was measured
from supernatants collected between 24-72 hrs contingent on the specific cytokine; proliferation was assessed
at 72 hrs. Extracts were phytochemically profiled by high
pressure liquid chromatography to quantify known bioactive compounds including alkamides and caffeic acid derivatives. Results differed between the wrestlers and soccer players. In general, £ simulata was a more potent
immunomodulator than £ pa/Iida in both studies. Following exercise, PBMC production of TNF, IL-10, and IFN-g
production either decreased or was unaffected. IL-lb levels showed no change in either study. PBMC proliferation
increased in the wrestlers as a result of training, but decreased in the soccer players. In conclusion, observed
effects were contingent on species chosen, time point
within preseason training, and sport (training type).
115. FEDERALLY-ENDANGERED ECHINACEA LAEVIGATA
MAY HAVE IMMUNOMODULATORY PROPERTIES MOST
SIMILAR TO ECHINACEA PALL/DA
Jennifer H. Strauch, Breanna R. Dumke and David S.
Senchina
Drake University
The genus Echinacea consists of 9 species distributed
throughout the United States Echinacea laevigata is a
federally-endangered species growing only around Appalachia. The immunomodulatory properties for this species
have never been investigated. Peripheral blood mononuclear cells (PBMCs) were isolated from 16 young adults
and standardized to 1.0 X 10A6 cells/ml. Ethanol extracts
were prepared from fresh £ laevigata Ames 25161, E.
angustifolia PI636393, E pa/Iida Ames 27723, and £ purpurea Ames 27725. Human cells were stimulated with
one of the four extracts or solvent vehicle control. Supernatants were harvested at 24 h (for TNF), 48 h (for IL-2),
and 72 h (for IL-10). Cytokine production was determined
by ELISA. Proliferation was assessed at 72 h using a formazine salt assay. One-way ANOVA was used to determine significance. Extracts were able to significantly increase TNF production (p<0.001), IL-10 production
(p=0.021), and PBMC proliferation (p=0.001), but not IL2 production (p=0.417). When posthoc analyses were
conducted, species-specific differences were found. Of
the 4 species tested, only E pa/Iida extract stimulated
greater TNF production compared to control (p<0.001).
Both £ laevigata and £ pa/Iida extract stimulated greater
IL-10 production compared to control (p=0.005 and
0.003, respectively); however, £ purpurea extract demonstrated a trend in the same direction (p=0.019). £ pa/Iida extract stimulated more proliferation than control
(p=0.001) while£ laevigata extract demonstrated a
trend in this direction (p=0.025). E laevigata had the
strongest effect on IL-10 production ( an antiinflammatory cytokine). Taken together, E laevigata
demonstrated immunomodulatory characteristics most
similar to £ pa/Iida in this particular experiment.

116- USE OF MUSCLE CO-ACTIVATION AS A PAIN RE-

DUCTION MECHANISM IN PATIENTS WITH TERMINAL
OSTEOARTHRITIS DURING GAIT
vassilios Vardaxis 1, Dane Hansen 1, Becca Meier 1 and
Craig Mahoney2
oes Moines University, Iowa Orthopedic Center
Background and aims: The neuromuscular patterns used
by knee osteoarthritis (OA) patients during gait seem to
evolve with the progressive nature of the disease. Coactivation assessment over the gait cycle can identify
neuromuscular patterns to reduce pain during gait. Our
hypothesis is that differences in the neuromuscular patterns between terminal OA patients and controls are gait
cycle phase specific. Methods: We used a co-activation
index (CI) algorithm to compare muscle co-activation patterns between cohorts: (OA group: N=15) with terminal
unilateral knee OA, and (control group: N=l0). Results:
The walking speed of the control and the OA subjects
was 1.22 ±0.11 and 0.92 ±0.16 m/s, respectively (p =
0.003). The knee flexion range of motion during loading
response (LR) was significantly less for the OA group 9.5
± 6.4 vs. the control group 15.5 ± 1.6 degrees. Generally, while the OA group's CI values were larger than the
control's for the stance phase of the gait cycle, only during the initial 50% (LR & MS) they were found significant.
Discussion and Conclusions: At the loading response of
the gait cycle the weight transfer process on the OA leg;
and during the midstance the stabilization of the OA knee
require reduction of knee range of motion under load.
This is achieved by increased antagonistic co-activation of
the muscles around the knee. These results suggest that
the altered neuromuscular pattern is gait phase specific
during loading response and midstance. Co-activation
pattern evaluation can be used for rehabilitation progress
assessment following physical therapy and total knee replacement surgery.
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117. SKIN WETNESS SENSATION INVESTIGATIONS
Gary Fulton
Marshalltown Community College
The sensation of water wetness is not generated by a
single receptor, but by a combination of stimuli including:
temperature, evaporation, pH, pressure, and polarity. A
wet feeling is sometimes sensed when wearing vinyl or
latex gloves during dissection or washing dishes even
though there is no direct contact with water. In a Physiology course lab experiment students wearing vinyl examination gloves placed their hand in separate beakers of
water or ethylene glycol at temperatures of 25°C, 35°C,
and 45°C. The experiment was repeated with eyes open

and eyes closed to investigate visual influences. Vinyl
gloves were used to investigate the pressure of water
without the actual surface contact (as well as hygienic
considerations). Ethylene glycol (antifreeze) was chosen
as a lab-safe non-water liquid. The three temperatures
ranged from below, at, and above skin temperature. The
simple presence or absence of a wet feeling was recorded. Ten years of data have been collected and analyzed. Of the 4218 student observations 55 percent had
an overall presence of wetness. Wetness was sensed
more in water (57%) than in ethylene glycol (50%).
Knowing that the liquid was not water had only a small
effect on the results. Sensation of wetness was only
slightly higher with eyes open (56%) than with eyes
closed (53%). Seeing that a vinyl glove separated water
from the skin did not greatly affect the outcome. Wetness
sensation was highest in water at 45°C (67%), followed
by 25°C (52%), then 35°C (44%). The feeling of wetness
appears to be least at a water temperature near skin
temperature and increases above and below skin temperature.
118. THE EFFECTS OF THE DIETARY SUPPLEMENT
LAURICIDIN ON BLOOD GLUCOSE LEVELS OF DIABETIC
MICE 131313
Nicole Haese and Jeanne Minnerath
Saint Mary's University of Minnesota
Glycerol monolaurate has been shown to exhibit antimicrobial properties, and some evidence suggests it might
also enhance the activity of cells of the immune system.
The dietary supplement Lauricidin contains glycerol
monolaurate. Previous research completed at Saint Mary's
University of Minnesota indicated that mice fed Lauricidin
had lower blood glucose levels than control mice. This led
us to hypothesize that Lauricidin treatment might reverse
the symptoms of type 1 diabetes in which blood glucose
levels are elevated. To address this possibility, type 1 diabetes was induced in 14 mice by administering multiple
low dose injections of streptozotocin. A glucose tolerance
test was completed on each mouse to measure blood glucose levels, and to confirm the induction of type 1 diabetes. Seven of the diabetic mice were tube-fed Lauricidin
dissolved in vegetable oil, and the remaining mice were
tube-fed vegetable oil alone and served as a control.
Lauricidin/vegetable oil treatment continued for 4 weeks.
At weeks 4 and 9 of the experiment, glucose tolerance
tests were completed on the 7 Lauricidin-treated diabetic
mice, the 7 vegetable oil-treated diabetic mice and 4 untreated non-diabetic mice. Statistical analysis of the data
indicated that there was no significant difference in the
mean blood glucose levels of the vegetable oil-treated
diabetic mice and untreated non-diabetic mice. This result
suggests that streptozotocin induced type 1 diabetes may
not be irreversible as the literature suggests. Interestingly
the mean blood glucose levels of Lauricidin-treated dia-
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betic mice were significantly greater than that observed in
the untreated non-diabetic mice. This would suggest that
rather than reversing the effects of diabetes, Lauricidin
treatment may enhance the symptoms of type 1 diabetes
induced by streptozotocin.
119. ANALYZING THE M3 REPEAT REGION OF THE INDUCED NITRIC OXIDE SYNTHASE (INOS) GENE IN HOMO
SAPIENSWITH EXERCISED INDUCED ASTHMA 131313
Ben Linder and Debra Martin
Saint Mary's University of Minnesota
Recent research has found a correlation between the intron 4 M(3) polymorphic region of the induced nitric oxide
synthase (iNOS) gene and people with severe chronic
asthma. In that polymorphic region, fifteen repeats of the
sequence GT was found to be correlated to people with
asthma. The question was raised whether the same correlation would be found in people with exercised induced
asthma. The goal of the research is to analyze the M(3)
region on the iNOS gene in people that are clinically diagnosed with exercised induced asthma. Twenty individuals
participated; ten people who were not diagnosed with
exercised induced asthma ( control) and ten people clinically diagnosed with exercised induced asthma. DNA was
extracted from buccal cells of the individuals and a polymer chain reaction (PCR) was performed on the M(3) region of each individual. The M(3) region will be cloned to
sequence the DNA of the individuals and determine if
there is a correlation with recent research.
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We hope that you have
enjoyed the 121 st
Iowa Academy of Science Annual Meeting.
Please plan to join
us next year on
April 16-17, 2010
at
Graceland University
for the
122nd Annual Meeting.
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